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A SYSTEM FOR INTERACTiVE COMPUTER CONTROL OF EXPERIMENTS

introduction

An integrated system allowing computer control and data
acquisition has been developed for the XRL quasi-optical gyrotron
experiment. "e motivation for this system is .manyfold. First, it
is necessary to simultaneously monitor several parameters; a
difficult task using only oscilloscopes but simple for a computer.
Secondly, a computerized system is potentially much more accurate
than an experimenter reading numbers off of an oscilloscope and
recording them in a notebook. The use of the computer allows the
experimenter to visually monitor only the parameters of immediate
interest while the computer quietly records all of the necessary
data for future analysis. Additionally, since the data is already
in the computer, data analysis and plotting is transformed into a
process that takes a few minutes instead of large fractions of
hours. 3ecause much of this analysis can be done while the
experiment is running, the taking of useless data can be held to a
minimum. T-hese facts all result in the ability to take much more
complete and accurate data in a shorter time period than otherwise
would be possible.

The quasi-optical gyrotron experiment for which this
system was developed is a pulsed, repeatable exmeriment. .Thus
provision has been made to average the data over a number of
different shots. Data to be taken falls into two broad categories.
First is the data for which the entire wave form is desired,
requiring a transient digitizer for each channel. Pulse lengths
vary between I and 30 microseconds, so the software was written to
digitize only the necessary time interval in order to avoid
recording useless data during the shorter pulses. An example of -
this type of data is the output microwave pulse shape of the
experiment. The second type of data to be taken requires only a
single data point to be recorded each pulse. This is appronriate
for parameters that do not change during the pulse such as the
cavity -magnetic field. Since this t:rye of data requires very
little storage space, virtually every experimental parameter :an
be measured and stored each pulse.

The software portion of this system -as adapted from the
?!ZAX mrogrsam written by Robert Walraven. 7his provided the basic
structure of the program, and only needed to be converted into a
prcgram capable of running on the 17M ?C-XT. In addition, all of
the experiment specific software such as the data taking,
plotting, analysis, storage and experimental arameter control had
to be developed. The users -nual for the original "ICAY, version

Manuscript approved Dcember 16, 1985.
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_, is attached, as is the .anual and source listing for the
current imlementation, version 2. A short example of -he mrcz-
ram's usage is also attached.

Figure 1 shovs a scheratic of the har-ware that is
interfaced "ith the soft'.-re. 7he _-3M PC-X" is :"ear- the b-ains
of the system, and corninicates with the VAMC crate thrugh the
crate controller. A wide variety of plug-ins is available for the
crate, all of which can be controlled through the controller. 'T.he
transient digitizers record the -aveform data from the experiment
while the digital to analog converter is used to control different
pieces of the experimental apparatus. Additional ca wability is
provided by the Data Translation DT2801 card which is used for its
digital input and out-put as well as for recording the single point
data from the experiment. To ensure that the data recorded all
corresponds to the same point in time, each piece of single point
data is held in a fast sample and hold circuit, and these are
simultaneously triggered by a single trigger pulse. For accurate
triggering and repetition rates an external pulse generator is
used to trigger both the experiment and the diagnostics.

2
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The ?:CAX program was born in the laboratory. An embry-
onic version, written in 19793, was used ffor control and data
acquisition ffor an experiment in plasma physics. Soon this
early, version was modifi~ed to be used with other unrelated ex-
periments; I~t satisffied many needs that seem to be universal-
1l' desirable in any program ffor control and data acquisition,
namely,

*Interactive control
*User-controllable data acquisition
*Storage and retrieval off data on. mass storage
*On-line analysis off data
K ?otting off data and analyzed results

PICAX, the current version off that early program, is the re-
sult off three years off experience with the needs off both casu-
al and advanced users.

1ff you are a ?ICAX user, send me your name and address so
that can send you infformation about problems and improve-
ments. Also, iff you have any suggestions about how PICAX
could be improved, please let me know.

Robert 'Walraven

- - - - -- - - - - -
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N ;TROD UC TI N

?:2AX is a FORTRAN program "written for the ?DP-!! com-
puter family and the RT-Il operating system. It is specifi-
cally designed to minimize the user's effort in programming
for applications in which the computer is used for laboratory
control and data acquisition by proriding the following fea-
tures:

Standard commands that call user-written subroutines to
control experiments, analyze and plot data, and read and
writ -e disk files.

Standard, simple, relatively crashmroof commands to OPEN,
F _ND, and CLOSE disk data files.

* D7; command to produce directory listings on the console

or line printer.

Commands that may be executed individually as they are
typed or as a program of several commands (with simple
looping capabilities).

User-callable analysis subroutines for linear and

non-linear fitting, digital filtering, Fast Fourier
Transforms, correlation, etc., available in ?M'L:3 libra-
ry.

* Segmented structure suitable for efficient overlaid tin-

gramming.

* yuery feature for detailed descrintions of system and
user commands.

.4

.. . . . . .t'*m~

- - • I • l r m---.-



?PCAX DAGE 2
SYSTEM COMMANDS

SYSTEM COMMANDS

To use PICAX, you must first write FORTRAN-callable
subroutines to perform at least some of the following opera-
tions:

. Initialize data and experiment

Define user variables

Take data
Analyze data
Plot data and results
Write data to disk
Read data from disk

Describe user commands

The user-written subroutines must have specific standard
names, and must be put in object modules with specific names
so that the linker can place them properly in the overlay pro-
gram it creates. Details on writing the user subroutines are
given later.

Each command may be followed by up to four floating point
numbers in free field format separated by commas. These
numbers are called COMMAND VARIABLES, and are passed to the
user-written subroutines through labeled CC ION.

Commands are executed in the immediate mode simply by
typing the command code followed by a list of optional parame-
ter values. For example, typing

PLOT -l,1.235,1E5
-will cause a user-written plot subroutine to be called with

-. the four command variables set to -1., 1.235, IE5, and 0.0.

User variables are provided to define parameters for the
user subroutines that you don't want to specify every time a
command is typed. For example, you may wish to have user var-
iables to describe the extent of the x-axis displayed in a
plot, or the value to output to a D/A converter at the start
of a run.

PICAX recognizes commands by looking for a one or two
letter code. For example, any of the commands

D16
DIR 6
DIRECTORY 6
DIXIECUP 6

will produce a directory listing on the line printer.

12
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P :AX .ZA 3

BF:ZF 1:ST T? CCMMA'T:S

BRIEF LIST OF COMMANTDS

The standard commands supported by "''AX are

A Add to a user variable
AN Analyze data

CL Close the disk output file
DI Directory listing

DO Do 0oop
E Erase screen
EX Exit program
F1 Find an old disk file for output
GO Go to program line
HE Help the user out
HC Make hardcopy of screen

K Kill program
LC List commands
LP List program
LV List user variables
0 Open a new disk file for output
PA Pause
PL Plot data
PR Proceed with experiment
R Read a record from disk
S Start experiment
T Enter title
V Set a user variable
W Write a record to disk
WA Wait in units of 10 ms.
Z Zero or init data

if you type a command and PICAX cannot find a match -ith
one of the above commands, it -will call the user-written rou-
tine UMATCH to see if the user has defined any additional com-
mands.

%3
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DESCRIVTION OF COMMANDS

Note: Souare brackets r! are used to indicate optional
paraneters for a command. The brackets should not be included
when the command is actually typed.

A N,R Adds the value R to user variable number N. For ex-
ample,

A 5 ,-12 .I
will add -12.1 to user variable 5.

AN Calls a user written routine named TJANLY% to analyze
data. Up to four command variables may be speci-
fied.

CL [LU] Closes a disk file on logical unit LU if one is open
for output. If LU is not specified, logical unit 2
is assumed.

DI [LUI Produces a directory listing of DK:. 'he listing is
normally output to the console, but

DI 6
will produce a listing on the line printer.

DO N,M Do loop command for program mode. I specifies the
line that ends the loop, and M specifies how many
times to execute the loop. For example,

DO 30,5
means DO to line 30 five times.

Erase screen (if console is a Tektronix terminal).

EX Exit the program (return to ?T-l1). ?PAX !isables
control-C exiting so that the program is forced to
perform any final housekeeping before stopping.
Typing this command is the only way to get out of
PICAX.

FT ELU! Find an old disk file for input on logical unit 1U.
PICAX prompts the user for a file name, finds the
file, reads the first record, and rewinds the file.
If LU is not specified, 3 is assumed. TUp to 4 logi-
cal -nits may be open for input at one time.

GO (1A Begin the current program. if N is specified, the

program is started at line N.

RHE Help the user out by typing some useful information.

HC Make a hard copy of the screen.

Kill the current program. Deletes all lines of the
program.

14---U . ,'"Q'< .,-<' -:,.<4}- ,-<'-?,".''- '? "'Q'". ''''': ¢ ..--. -'--2?. )'?;?-2;;?,-



P:CAX mAG5
DESCRI TION OF COMMANDS

LC List the valid defined commands, and give a brief

description of each.

ist the current program.

LV List the current values of the user variables and
give a brief description of each variable.

0 [LU! [,N] Open a new disk file for output on logical unit LU.
'f LU is not specified, ? is assumed. PICAX orompts

the user for a file name, closes any open files on
the specified logical unit, and opens the new file.
N is an optional file size. If N>O, a file is
opened N blocks long. If N=0, a file is opened that
is equal in length to half of the largest free space
on the specified device. If N=-l, a file is opened
that is equal in length to the largest free space on
the specified device. Up to 6 logical units may be
open for output at one time.

PA Waits until a return is typed.

PL Calls a user-written routine named UPLOT to plot
data. Up to four command variables may be speci-
fied.

PR Proceed with the experimental data acquisition after
it has been interrupted by the user typing some-
thing. Up to four command variables may be speci-
fied.

R fLU! Read a record from logical unit LIT by calling the
user-written subroutine 'TREAD. 1! LU is not sneci-
fied, 3 is assumed. :f no file is open for input on
the specified logical unit, an error occurs. Up to
four command variables may be specified, but the
first must be the LU.

3 Start the experimental data acquisition by calling
the user-written subroutine TTSTART. Up to four com-
mand variables may be specified.

T Enter title. PTCAX will prompt the user for a line
of text to be used as a title.

V N,R Set user variable number I equal to R. For example,
V3 12.1

sets user variable 3 to 12.1.

W fLU! Write a record to logical unit LU by calling the
user-written subroutine UWRI17. :f LU is not sneci-
fied, 2 is assumed. :f no file is orer for output,
an error occurs. Un to four command varia*3les mav

15
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0:'S'R:T:I F CCMMA"N:S

be specified, but the first must be the 1U.

WA N Wait for N times 10 milliseconds befzre nrcceeding
to the next command

Z Zero data by calling the user-written subroutine
UZTRO. Up to four command variables may be speci-
fied.

The user may add additional commands to this llst by
specifying them in the user-written routine UMATCH.

if you do not remember what a particular command does,
type the command followed by a question mark. PICAX will re-
spond by giving you information about the command.

-1
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.AGE 7
?ROGRAM MODE

?IOGRAM MODE

Commands may be executed as they are typed or in a group
as a Drogram. f~ a line number is typed before the command,
the command is not executed immediately, but is entered into a
program buffer. The following rules apply to programs:

1. A program may be up to 50 lines in length.

2. Line numbers may be any number in the range 1 to 999

3. Line numbers do not have to be in consecutive order.

4. Lines do not have to be typed in order; PICAX will auto-
matically order the lines numerically.

5. To change a line, simply retype the new line with the

same line number.

6. To delete a line, type the line number only.

7. To delete the entire program, type the command K.

8. To list a program, type the command LP.

9. To run a program, type the command GO. To start a pro-
gram at a particular line number that is not the first
line number, type the command GO followed by the line
number.

The two commands DO and GO allow simple looping possibil-
ities. A typical program with looping might look like this:

10 0 7
20 V5 = 10
30 DO 60,5
4o S 5,7
50 W 7,10.1
60 A 5,1
0 cO 7
PO GO 10

Line number 10 opens a file on logical unit 7. Line 20 sets
user variable 5 to 10. Line 30 causes lines h0 through 60 to
be executed in a loop 5 times. Line hO causes the
user-written subroutine USTART to be called with the command
variables set to 5.,7.,0.,0. Line 50 causes the user-written
subroutine UWRITE to be called for logical unit 7 with the
command variables set to 7.,10.1,0.,0. Line 60 adds 1. to
user variable 5. Line 70 closes unit 7. Line 90 loops back
to the beginning.

'7i
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?rCAX AGE 3

WICAX PROGRAM FLOW

PICAX ?ROG.AM FLCW

The following steps describe the program flow through
?ICAX as it is rinning:

I. :nitialize OICAX. Call UINI'.

2. Write a '*' to prompt user.

3. 1f a return (after a line of input) or a control-C was
typed, go to 8.

4. If the experiment is on (EXPT ON = •TRUE.), call UPDATE.

5. If a program is not running, go to 3.

6. Execute the next line of the program.

7. If the program is still running, go to 3. Otherwise, go
to 2.

8. Turn experiment off (EXPT ON = .FALSE.). Turn program

off.

9. If no characters were typed, go to 2.

10. If a control-C was typed, write an acknowledgement and
go to 2.

11. If the typed input was not intelligible, write an error
message, and go to 2.

12. If only a line number was typed, delete that line from
the program and go to 2.

13. If a recognizable command was not found, write an error
message and go to 2.

14. If there was a line number, insert the line into the
program and go to 2. Otherwise, execute the command im-
mediately and go to 2.

The logical variable EXPT ON determines whether an exper-
iment is running or not. The logical variable PROG ON deter-
mines whether a program is running. These two variables may
be accessed through the following COMMON block:

COMMON /? FLAGS/ PROG ON, EXT ON, 0fJERY
LOGICAL PROG ON, EXT ON, QUERY

The commands PR and S set FXPT ON to true before Jumping
to their respective user-written subroutines TPPOC: and

*" USTART. The command 1O sets ?ROG ON to true.

18



PICAX AG 0

UPDATE

UPDATE

Once the experiment is turned on (EXPT ON = .TUE.), it
will stay on either until the user types a return or
control-C, or until the user-written subroutine UPDATE turns
the experiment off. The commands ?PR and S shoull only be used
to get the experiment going. If the experiment does need ser-
vicing, UPDATE should do whatever is required, and if the ex-
periment is over, FXPT ON should then be set to false. in any
case, UPDATE should return so that PICAX can check for input.
If there is no input, UPDATE will be called again immediately.
If there is input, however, EXT ON will be set false and the
input will be processed by PICAX. The experiment can be con-
tinued by typing PR or restarted by typing S.

Some experiments must be serviced rapidly, so the user
may not wish to return to PICAX until the experiment is done.
In this case the experiment cannot be interrupted by keyboard
input.

i9
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OVERLAY STRUCTURE

OVERLAY STRUCT RE

PICAX is too large to fit in memory -wthout using an
overlay structure; this is primarily due to the inclusion of
the AG-1I graphics package. The overlay structure has been
carefully designed to optimize the interactive response on a
floppy-disk system. The overlay structure of PICAX consists
of a root module and four overlay regions. The file PICAX.COM
is a command file that performs the overlay linkage. All mo-
dules beginning with "PICAX" contain PICAX subroutines. All
modules beginning with "AG2" are part of the AG-II graphics
system. The user-written routines should be placed in the mo-
dules USERR, USER1, USER2, and USER3 as follows:

USERR: UPDATE, UPLOT
USERl: UANLYZ ,UINIT,UPROCD ,UREAD,

USTART ,UVLIST ,UWRITE ,!UZERO
USER2: UMATCH, UCMNDS,UINFO
USER3: QUANAL ,QUPLOT,QUPROC ,QUREAD,

QUSTRT ,QUWRIT,QUZERO

USERR is a root module, and should contain any routines
associated with fast data taking. That is why UPDAT: is put
there. The subroutine UPLOT is also placed in the root seg-
ment because all AG-I1 graphics routines that it might call
are in the overlay modules. The module USER1 contains
user-written subroutines that respond to various commands.
The module USER2 contains subroutines for defining any addi-
tional commands that the user wishes to supply. USER3 con-
tains help information about the user-written commands.

Modules with the names USERR.SKL, USER1.SYL, USER2.SKL,
and USER3.SKL contain skeleton versions of all the required
user-written subroutines, so that you only have to write the
subroutines that are required by your specific needs.

20



PTCAX ZAGE 1!

PICLIB

PICLIB

The module ?ICLIB.FOR contains a number of subroutines
that are of interest in a data acquisition and analysis envi-
ronment, and that may be called by the required user subrou-
tines. The subroutines in ?ICLIB.FOR are

FILTER- A general non-recursive filter that may be used
to perform lowvpass, bandpass, highpass, and
bandstop filtering of data.

KAISER - A subroutine required by FILTER.

BESIO - A subroutine required by FILTER that computes the
zero-th order modified bessel function I(x).

H OF Z NR - Computes the transfer function of a
non-recursive filter.

CURFIT - Performs a least-squares fit to a user-specified
non-linear function.

FCHISQ - A subroutine required by CURFIT.

MATINV - A subroutine required by CURFIT that computes
the inverse of a symmetric matrix.

FAST - Performs a fast fourier transform of data.

The documentation for these subroutines is provided in
the source listings.

21
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PICA:( PAGE .2
AG-1I

AG-II

The advanced graphics package (AG-!!) is functionally
equivalent to the Tektronix Plot 10 advanced graphics package.
However, it has been written to run faster and to fit on an
LSI-11 by making use of the RT-l1 overlay structure. Sources
and command files for preparing the AG-I overlay modules are
available from Tektronix Plot-10 Software Marketing: contact
Will Gallant at (503) 682-3411, ext. 3785. You may obtain a
manual for the package from your local Tektronix office (Manu-
al part no. 070-22h-00).

.22

do,

• 22

": . :'- ;"; - "- '/ "'" . - " -- <-< -- " --- - ."i - " -- '-- "" --. 'i" ... '"":.--.''.. "."- ' .-. '-. ." *.' - --.- "..i-- i
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EXAMPLE USER SUBROUTINES

EXAMPLE USER SUBROUTIIES

Let's look at how PICAX could be used in a tynical !abo-
ratory situation. Suppose you want to write a program to 2on-
trcl an experiment that is interfaced to a DPV!l ,n-bit digi-
tal input/output card at address 107770. Further, suppose you
would like the program to do the following:

.. At the start of the experiment, load the output register
with 0.

2. Turn on bit 15 of the output register. Suppose a posi-
tive transition of this bit is used to enable the exter-
nal experiment.

-. Wait until the DRVll status register (bit 7) goes high,
indicating that data is ready. Then read the data.

4. Turn off bit 15 of the output register.

5. If 128 data points have been collected, stop the experi-
ment. Otherwise increment the output register and go to
step 2.

6. After data taking is over, allow the user to filter the
data, plot it, and write raw data to disk.

*. Let the program read data from disk, so that the data
can be analyzed at some later time.

We -will define a labeled common to pass variables among
the user subroutines:

COMMON /DEMO/ NDATA, DATA(12P), NRUNS

where NDATA is the number of the next data point to be obta-
ined from the experiment, DATA is an array to store the accu-
mulated data, and NRUNS is the number of accumulated runs if
new data is added to the data already in the array DATA.

The required user subroutines for this task are shown
below. These subroutines interact with PICAX through labeled
commons:

1. The command variables that follow a command may be picked
up with

COMMON /? C VAR/ N C VAR, CVAR(l)
where CVAR(1) through CVAR(4) are up to four command var-
iables that follow the command.

23
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EXAMPLE USER SUBROUTINES

2. The PICAX logical variable EXPT ON must be set false In
the user subroutine UPDATE when data taking is over.
EXPT ON is referenced through

COMMON /? FLAGS,' PROG ON, EXT ON, '2UERY
LOGICAL PROG ON, EXT ON, QUERY

3. The title, if any, defined by the T command may be obta-
ined from

COMMON /? TITLE/ LTITLE(36)

4. The user variables may be obtained from
COMMON /U VAR / N U VAR, U VAR(l)

where N U VAR is the total number of user variables. The
user variables should be set to their initial values in
user subroutine UINIT. For convenience, the correct di-
mension for UVAR need only appear in UtINIT, since the
linker will set the length of the labeled common UVAR
equal to its longest occurance. Everywhere else UVAR may
be dimensioned 1.

The example user subroutines contain extensive documenta-
tion that is applicable to their use in PICAX, so it is recom-
mended that the user read through these subroutine listings
carefully.

24
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'*W *******.****** *** **.********.***. W****************** **

C USER.FOR: ?!CA:( user module for the root segment

C

SUBROUTINE UPDATE
C
C ----- User root routine to service experiment. If the S command -was
C ----- typed with the first command variable non-zero, the new data is
C ----- added to DATA, otherwise it replaces DATA.
C

COMMON /DEMO / N DATA, DATA(128), N RUNS
COMMON /P C VAR/ N C VAR, C VAR(1)
COMMON /P FLAGS/ PROG ON, EXPT ON, QUERY
LOGICAL PROG ON, EXPT ON, QUERY

C
C ----- Return to PICAX if no data available yet

IF ((IPEEK("16777O).AND."200).EQ.O) RETUR7T
VALUE = IPEEK("167774) !Get next data point

C ----- If CVAR(l) is zero, store it in the data array. Otherwise
C-----add it to the data array.

IF (CVAR(1).EQ.O.) DATA (NDATA) = VALUE
IF (CVAR(1).NE.O.) DATA (NDATA) = DATA (NDATA) + VALUE
I = IPEEK("I6T7T2) .AND. "77777 !Turn bit 15 off
CALL IOKE( "167772,I)
IF (NDATA.EQ.128) GO TO 10 !Jump to 10 if done
NDATA = NDATA + 1 !Increment output register
CALL IPOKE( "167772,NDATA)
CALL IPOKE(" 1 67772,NDATA.OR."100000) !Turn bit 15 on
RETURN

10 EXPT ON = .FALSE. !Turn experiment off
N RUNS N RUNS I 1 !Increment run count
RETURN
END
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SUBROUTINE UPLOT
C
C ----- User routine to plot data. If a nonzero command variable is
C------entered, the first and second user variables are used as the
C------lover and upper limits of the y axis.
C

COMMON /DEMO / N DATA, DATA(128), N RUNS
COMMON /P C VAR/ N C VAR, C VAR(1)
COMMON /P TITLE/ LTITLE(36)
COMMON /U VAR / N U VAR, U VAR(!)
DIMENSION X(4),Y(129)
DATA X/-l.,128.,l.,l./

C
CALL BINITT !Initialize AG-II graphics
CALL ERASE !Erase screen
CALL MOVABS (100,725) !Move to top of graph
CALL HTEXT (LTITLE) !Print title, if any
IF (CVAR(l).NE.O.) !If command variable 1 is not zero,

1 CALL DLIMY(UVAR(3),UVAR(4)) Iset y-axis limits
Y(l) = 128 !Set number of pts in plot array
DO 10 1=1,128 !Load data in plot array

10 Y(Il) = DATA(I)
CALL CHECK (X,Y) !Plot data
CALL DSPLAY(X,Y)
CALL MOVABS (0,750) !Move to upper left of screen
CALL ALFMOD [Enter alphanumeric mode
RETURN
END

26
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C
C USER.FOR: PICAX user module for overlay region 1
C

C
SUBROUTINE UANLYZ

C
C Pass data through a digital filter
C

COMMON /DEMO / N DATA, DATA(128), N RUNS
COMMON /P C VAR/ N C VAR, C VAR(l)
COMMON /U VAR / N U VAR, U VAR(1)

C
DIMENSION COEF(10), TEMP(10)

C
IF (CVAR(l).NE.O. .OR. CVAR(2).NE.O.) GO TO 10
FLOW = UVAR(l) !Get lower cutoff
FHIGH= UVAR(2) !Get upper cutoff
GO TO 20

10 FLOW = CVAR(1) !Use command variables
FNIGH= CVAR(2) ! for cutoffs

20 IFLAG = 0
CALL FILTER (DATADATA,12 ,FLOW,FHIGR,50.,COEF,TEMP,10,IFLAG)
RETURN
END

C-------------------------------------------------------------------------
SUBROUTINE tINIT

C
C Initialize user data and variables
C

COMMON /U VAR / N U VAR, U VAR()
* C

CALL UZERO !Zero user data
N U VAR - 4 !Number of user variables
U VAR (1) = 0. tLower filter cutoff
U VAR (2) = .5 !Upper filter cutoff
U VAR (3) - 0. !Lover limit of y-axis
U VAR (4) -0. !Upper limit of y-axis
RETURN
END

C- --------------------------------------------------------------------
SUBROUTINE UPROCD

C
C In this example, no specific action need be taken on a proceed.
C

RETURN
END
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EXAMPLE USER SUBROUTINES

C -------------------------------------------------------------------
SUBROUTINE UREAD (LUN)
COMMON /DEMO / NDATA, DATA(128),NRUNS
COMMON /P TITLE/ LTITLE(36)
COMMON /U VAR / N U VAR, U VAR(l)

C
C If LUN is negative, it is the first read for the file,
C so Just read in the title and user variables.
C

IF (LUN.GT.O) GO TO 10
LUN = -LUN
READ (LUN,END=200) NUVAR,LTITLE
READ (LUN,END=200) (U VAR(I),I=l,NUVAR)
RETURN

10 READ (LUN,END=200) NRUNS, DATA(128)
RETURN

200 WRITE (5,30)
30 FORMAT(' End of file')

RETURN
END

* ~ C----------------------------------------------------------------------
SUBROUTINE USTART

C Start the experiment, then return to PICAX.
C

CALL IPOKE ("167772,0) !Clear output register
CALL IPOKE ("16TTT2,"100000) IFlip bit 15 on
CALL IPOKE ("lT7T2,0) ! and off
RETURN
END

* ~~ C----------------------------------------------------------------------
SUBROUmTNE UVLIST

C
C This subroutine passes information to PICAX about the user
C variables by calling the PICAX subroutine DEFINE. The first
C argument is the variable number. The second argument is
C 'I' or 'R' depending on whether the LV (list variables)
C command should type an integer or real value for that variable.

The third argument is a descriptive string for the variable.
C

CALL DEFINE (1,'R','Lower cutoff of filter')CAL DEINE(2'R','Upper cutoff of filter')

CALL DEFINE (3,'I','Lower limit of y-axis')
CALL DEFINE (3,'I','Upper limit of y-axis')
RETURN
END

28

. '.

i- ; , - '- - . -" ' . -' ' ' - ' ''t. .. -. - " .-. , - i -i . , - i . . . . -, i ..1 .... - . ' --- ,''-" . . . ,' .. . , -, - . -, -- - - , - '



PICAX PAGE 19
EXAMPLE USER SUBROUTINES

SUBROUTINE UWRITE (LUN)
COMMON /DEMO / N DATA, DATA(128), N RUNS
COMMON /? TITLE/ LTITLE(36)
COMMON /U VAR / N U VAR, U VAR(1)

C
C If LUN is negative, it is the first write to the file, so just
C write the title and user variables.
C

IF (LUN.GT.O) GO TO 10
LUN = -LUN
'WRITE (LUN,ERR=20,END=4O) N U VAR, LTITLE
WRITE (LUN,ERR=20,END=40) (U VAR(I),I=1,NUVAR)
RETURN

10 WRITE (LUN,ERR=20,END=40) N RUNS, DATA(128)
RETURN

20 WRITE (5,30)
30 FORMAT(' Error on write')

RETURN
4,O WRITE (5,50)
50 FORMAT (' End of file')

RETURN
END

C-------------------------------------------------------------
SUBROUTINE UZERO

C
C Zero user data

COMMON /DEMO / N DATA, DATA(128), N RUNS
SN DATA = I

N RUNS = 0
DO 10 1=1,128

10 DATA(I) = 0.
RETURN
END

29
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C USER2.FOR: ?ICAX user module for overlay region 2
C

SUBROUTINE UMATCH
C
C The user may define additional commands beyond the standard
C ones. Two additional dummy commands UA and U3 are added here
C to illustrate how this is done. Commands are defined by
C calling the PICAX logical function MATCH as shown below.
C The first argument is a command number (greater than 26).
C The second argument is the two letter string that will cause
C PICAX to call the command. The third argument is a descriptive
C string for the command.
C

IF (MATCH(27,'UA','Dummy user command A')) RETURN
IF (MATCH(28,'UB','Dummy user command B')) RETURN
RETURN
END

* ~ C----------------------------------------------------------------------
SUBROUTINE UCMNDS (N)

C
C This subroutine is called by PICAX when a user command is
C typed. N is the number of the command corresponding to the
C number given in UMATCH.
C

IF (N.EQ.27) WRITE (5,10)
IF (N.EQ.28) WRITE (5,20)

10 FORMAT(' Dummy user command A called')
20 FORMAT(' Dummy user command B called')

RETURN
END

C----------------------------------------------------------------------
SUBROUTINE UINFO (N)

* C
C This subroutine is called by PICAX when a user command is
C followed by a question mark. It should write out some
C helpful information about the command.
C

IF (N.EQ.27 .OR. N.EQ.28) WRITE (5,10)
10 FORMAT(' This user command does not do anything.')

RETURN
END

30,
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C USER3.FOR: PICAX user module for overlay region 3

C

SUBROUTINE QUANAL
WRITE (5,10)

10 FORMAT(' Performs digital filtering of data. If no command'!
1 ' variables are specified, user variable I is used for the'!
2 ' lower cutoff and user variable 2 is used for the upper'/
3 ' cutoff. If command variables are specified, command'!
4 variable 1 is used for the lower cutoff, and command'/
5' variable 2 is used for the upper cutoff')
RETURN
END

* ~~ C----------------------------------------------------------------------
SUBROUTINE QUPLOT
WRITE (5,10)

10 FORMAT(' Plots the data. If no command variable is given,'/
1 ' automatic scaling of the y-axis is performed. If a'/
1 ' automatic scaling of the y-axis is performed. If a'/
2 ' non-zero command variable is specified, user variable 3'/
3 ' is used for the lower limit of the y-axis, and user'/
4' variable 4 is used for the upper limit of the y-axis.')
RETURN
END

* ~~ C----------------------------------------------------------------------
SUBROUTINE QUPROC
WRITE (5,10)

10 FORMAT(' Proceed with the experiment.')
RETURN
END

C-----------------------------------------------------------------------
SUBROUTINE QUREAD
WRITE (5,10)

10 FORMAT(' Read a data record from disk.')
RETURN
END

C----------------------------------------------------------------------
SUBROUTINE QUSTRT
WRITE (5,10)

10 FORMAT (' Start data taking. If no command variable is'/
1 ' specified, the new data overwrites the contents of the'/
2 ' data array. If a non-zero command variable is specified,'/
3 ' the new data is added to the contents of the data array.)
RETURN
END

31
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SUBROUTINE QUWRIT
WRITE (5,1C)

10 FORMAT(' Write a lata record to disk.')
RETURN
END

SUBROUTINE QUZERO
WRITE (5,10)

10 FORMAT(' Zero data array.')
RETURN
END

32
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Building a ?WCAX Program

To create a PICAX program, follow these steps:

1. The objects for the overlay version of the Advance!
Graphics Package should be on SY:. If they are not, cre-
ate them and put them there. (See the Advanced Graphics
Package README file.) If there is not sufficient room on
SY:, and they must be located elsewhere, then modify the
command file PICAXL.COM appropriately.

2. The objects for PICAX should be on DK:. If they are not,
compile the source files and put the objects there.
(PICAXR.FOR, PICAX1.FOR, PICAX2.FOR, PICAX3.FOR,
DIREC.FOR, IOFILE.FOR)

3. Modify the skeleton user modules USERR.SKL, USERI.SKL,
USER2.SKL, and USER3.SKL as needed for your application.
Compile the resulting sources and put them on DK:.

4. Run the command file PICAXL.COM to link the program to-
gether. The resulting file is PICAX.SAV.

33
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PREFACE TO VERSION 1.0

The PICAX program was born in the laboratory. An embry-
onic version, written in 1979, was used for control and data
acquisition for an experiment in plasma physics. Soon this
early version was modified to be used with other unrelated ex-
periments; it satisfied many needs that seem to be universal-
ly desirable in any program for control and data acquisition,
namely,

* Interactive control
* User-controllable data acquisition

• Storage and retrieval of data on mass storage
* On-line analysis of data
* Plotting of data and analyzed results

PICAX, the current version of that early program, is the re-
sult of three years of experience with the needs of both casu-
al and advanced users.

If you are a PICAX user, send me your name and address so ,
that I can send you information about problems and improve-
ments. Also, if you have any suggestions about how PICAX could
be improved, please let me know.

Robert Walraven

39
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PREFACE TO VERSIOC 2.0

This version of the PCAX program has been modified from
the original to run on the IBM PC-XT personal com.uter under the
PC-DOS operating system. The user modules have also been writen
for the NRL Quasi-optical Gyrotron Experiment, although they are
sufficiently general that they should be of general use with
little or no alteration. I would like to thank Robert Walraven for
the free use of the original code, without which this would have
been a much more time consuming project. He can be contacted at:

Dr. Robert Walraven
Department of Applied Science
University of California, Davis
Davis, California 95616

Tom Hargreaves
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[ I)NT? C DUCT: ON

:INTRCDUCT ION

This version of MICAX is written in Yizrosoft FORTRAN fr
use on an :BM ?C-XT using the PC-.,CS ocerating system.
Furthermore, the user subroutines have been writ'en snecifizallyr
for use on the NL Quasi-optical Gyrotron experiment, however, the
program should be useful in a wide variety of experiments vith
little or no modification. PICAX in its current state has the
following features:

* Data acquisition.

Data analysis.

Data storage.

* Data plotting.

* On line help.

No overlay structure.

The theory behind this implementation of PICAX is to measure all
of the relevant experimental parameters simultaneously. Of course,
care must be taken to ensure that the computer knows which channel
of the data acquisition system corresponds to each parameter.

This manual is designed to be used in conjunction with
the USERS MANUAL for PICAX version 1.0.
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SYSTEM COMMANDS

The system commands are described in detail in the PICAX
Users Manual for version 1.0. Here is a brief listing of the
commands supported by PICAX:

A Add to a user variable
AN Analyze data
CL Close the disk output file

*DI Directory listing
DO Do loop
E Erase screen
EX Exit program
F1 Find an old disk file for output
GO Go to program line
HE Help the user out
HC Make hardcopy of screen
K Kill program
LC List commands
LP List program
LV List user variables
0 Open a new disk file for output
PA Pause
PL Plot data
PR Proceed with experiment
R Read a record from disk
S Start experiment
T Enter title
V Set a user variable
W Write a record to disk
WA Wait in units of 10 ms.
Z Zero or init data

* This command is not currently implemented in PICAX version 2.0.

Note that any command followed by a question mark and a
return vill cause the on line help package to print out detailed
information covering the use of the command in question.

4J
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USER COMMANDS

There is currently only one user written command:

TR Trigger on/off

This command sets bit 0 of port 0 on the Data Translation
card either high (5 volts) or low (0 volts) depending on the
number that follows the command. This signal can then be used to
trigger a relay in the trigger line to cut off the trigger pulse
to the experiment.

45
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USER CAPABILITIES

The user subroutines have been wri:ten to enable the user
to perform a wide variety of tasks, the most important being the
logging of experimental data. The intent is to measure various
voltages of interest in a pulsed experiment, typically 1-30
microseconds in duration. There are two types of voltage data to
be recorded. First are the channels for which the entire wave form
is to be recorded, such as the cathode voltage or the collector
current. Second are the channels for which a single point during
the pulse is desired. An example of this type of data is the
current in any of the magnetic field coils or the calorimeter
vol tage.

The second type of data is taken with the use of a
multi-channel sample and hold unit fed into a ata Translation
DT2801 multi-channel data acquisition card plugged into one of the
expansion slots in the IBM PC-XT. The sample and hold unit can be
triggered simultaneously so that the data that the computer
retrieves all correspond to the same point in time. The OT2801
then reads the data one channel at a time from the sample and hold
unit into the memory of the IBM PC-XT. A maximum of 16 channels
have been developed for this type of data.

A Transiac 2008F transient digitizer is used to record
the total waveform of the appropriate data. Currently there are
three actual channels of hardware, but the software is set up for
as many as 5 channels and can easily be expanded. During the
experimental pulse the data is stored in the internal memory of
each transient digitizer, which resides physically in a CAMAC
crate. The data can then be read into the memory of the IBM PC-XT
through an interface card in an expansion slot of the computer
which is connected to a controller in the crate itself. This data
transfer is set up to proceed in the DMA mode.

In addition to the transient digitizers, there is also a
LeCroy 8102 six channel variable attenuator in the CAMAC crate. By
telling the computer which data points are connected to each
attenuator channel , the computer can calcul ate the correct
voltages for the various data. The attenuator values are read by
the computer through the crate controller each time an
experimental run is started.

Besides the attenuators there is a single channel
Transiac 1020 differential amplifier which can also he read by the
computer through the crate controller. This allows amlification
of weak signals to voltages appropriate to he measured by the
various analog to digital converters.
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Once the data is in the memory of the computer it is
desirable to store it on the 10 MB hard disk of the 1BM ?C-XT.
This is accomplished in the PICAX program by first opening a file
for data storage. When the write data command is given, all
information including data as well as user programable variables
is written into the file. The data can then be transfered to
floppy disks for future analysis. There are, of course, analagous
routines for reading data from a file into the computer memory.

The data can be analyzed any time that it is in the
memory of the computer, whether it was just taken from the

experiment or read from a disk file. In this manner the
experimental data can be taken and quickly stored, then analyzed
at a later time. At present the peak microwave power as well as
the efficiency can be derived from the data.

Another convenient feature of the PICAX program is the
ability to immediately plot the experimental data. The first type
of plot is simply the voltage versus time plot of one of the
transient digitizers for either a single pulse or an average over
a number of pulses. A second type of plot that is desirable is a
graph of one parameter as a function of a second, for example,
peak microwave power as a function of average magnetic field. The
data presented in this type of plot will typically be averaged
over many pulses.

Finally, it would be desirable to control various
*experimental parameters through the PICAX program. Only a small

part of the software has been completed and some of the necessary
hardware has been acquired. The Data Translation DT2801 has two
channels of digital to analog converters as well as sixteen
channels of digital input or output. One channel of the digital
output has been programmed to respond to the trigger on/off
command. Also available is a Transiac 3016 sixteen channel
digital to analog conveter that resides in the CAMAC crate. Two
of these channels have been programmed to set the superconducting
magnet coil currents to the values specified by the user
programmable variables. With this hardware combined with varying
amounts of interface, it should be possible to control many more
of the experimental parameters such as the electron gun magnetic
field and the cathode voltage.
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USER SUBROUTINT FLOW

USER SUBROUTNNT PLOW

The user subroutines are collected into the files
USERR.QO, USERl.QO, USER2.QO, USER3.QO, USERh.qO, and !SER5. C.
Each subroutine is well commented and the user is refered to the
individual routine for more detailed information than is presented
here. USERR.QO contains the plotting subroutines, and USERl.QO
holds the initializing subroutine as well as the data analysis,
disk file input and output routines and the data array zeroing

,- routine. USER2.QO has the user command subroutines in addition to
the user variable listing routine, while USER3.00 contains the
online help package for the user written subroutines. USERh.QO
holds both the routines to control the experiment as well as the

* routines to convert the raw data collected by the computer into
• .real world units, and USER5.QO has all of the routines necessary

for the actual data acquisition.

Immediately upon starting the PICAX program many
variables need to be initialized. This is accomplished for the
user written subroutines in the subroutine UIVIT. Were such
parameters as the memory address of the CAMAC crate controller are
set. This subroutine is called only once, so that only parameters
that will not change are set here.

To start the experiment and take data, the "S" command is
used. This calls the subroutine USTART which sets up the computer
to collect the data. The type of data to be acquired, number of
shots to average over, etc. are all determined by the previously
set USER VARIABLES. Data is then actually collected in subroutine
UPDATE, which is called automatically. The raw data is first
summed and then averaged here before being converted into real
world units. After each data pulse, control is returned to PICA(
to check for any keyboard input. If any input exists, the
experiment is suspended and the input interpreted. The experiment
may be resumed by using the .ICAX command "PR" which calls the
subroutine UPROCD. New attenuator values will be read before
restarting the experiment, so care must be used when interpreting
the results of such restarted experiments. Upon completion of the
experiment and conversion of the data, program control is returned
to PICAX.

The subroutines UPLOT, UREAD, and UWRITE are simply
called by PICAX in response to the "?", "R", or "W" commands to, or commnst
either plot, read from a disk file or write the data to a disk
file, respectively. The subroutine UANLYZ is called in when the
"AN" command is executed and is designed to provide data analysis.
UVLIST is the subroutine called by the command "LV" and will list
the USER VARIABLES. These commands all execute a single function
and then return complete control to PICAX.

J
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BUILDING P1CAX

To build the PICAX program, the following steps should be
taken:

1) Collect all of the necessary source files onto the
directory to be used. A list of the needed files can
be found in the link file PICAX (see below).

2) Compile each of the source files. The FORTRAN files
can be compiled by using the batch file FORT.BAT which
calls the appropriate Microsoft Fortran compiler
programs (see the listing below). To execute
type:

FORT (filename)
The ASSEMBLY language routines must be compiled by the
Microsoft Assembler MASM. At the completion of this
step the source files are no longer needed, but the
object files must all reside on the directory being
used.

3) Link the object files together to produce the
executable file PICAX.EXE. This requires the presence
of the necessary libraries (again see the link file
PICAX). The Microsoft link command is:

LINK RPICAX
where PICAX is the input file to the linker.

h) Retain the file PICAX.EXE. All other files may be
deleted. The program is started by typing PICAX (and
then a return).
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BATCH FILES

?OPT.*BAT

fori %1;
pas2

PICAX

picaxr+ittinr4.user5+camv3.dt inpl~va it l+inp+out*
picaxl+picax2+picax3+userr+u.serl+user2+user3+
us er4picax ,,dos2f or+ fort ran~graf sub+grafms2

The filenames before the first comma (on the third line) are the
necessary object files and the filenames after the third comma are
the needed library files (for example: DOS2FOR.LIB).
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exampl e

C>pi cax
PICAX VERSION 2.00 12 September 1985
*help

ERROR 8 - COMMANDS ARE ONE OR TWO LETTERS FOLLOWED BY
UP TO 4 FLOATING POINT NUMBERS (SEPARATED 3Y COMMAS).
FOR A LIST OF VALID COMMANDS TYPE LC.
*1 c
1. a - Add to a user variahl e
2. an - Analyze data
3. cl - Close the disk output file
4. di - Directory listing
5. do - Do loop
6. e -Erase screen
7. ex - Exit program
8. fi - Find an old disk file for input
9. go - Go to program line
10. he - Help the user out
11. hc - Make hardcopy
12. k - Kill program
13. Ic - List comninds
14. lp - List program
15. lv - List variables
16. o - Open a new disk file for output
17. pl - Plot data
18. pa - Pause
19. pr - Proceed with experiment
20. r - Read a record from disk
21. s - Start experiment
22. t - Enter title
23. v - Set a user variable
24. w - Write a record to disk
25. wa - Wait in units of 10 msec
26. z - Zero or initialize data
27. tr - Trigger on/off
*1 V
Title:

Experiment date and time: 0/ 0/ 0, 0: : 0
List of experimental parameters.
VAR( 1) = .00000 Initial cavity magnetic field (kG).
VAR( 2) = .00000 Final cavity magnetic field (kG).
VAR( 3) = 0 Number of steps.
VAR( 4) = .00000 Initial cavity field taper (V.
VAR( 5) = .00000 Final cavity field taper ().
VAR( 6) = 0 Number of steps.
VAR( 7) = .00000 Initial e-beam voltage (KV).
VAR( 8) = .00000 Final e-beam voltage (kV).
VAR( 9) = 0 Number of steps.
VAR( 10) = .00000 Initial e-beam current (A).
VAR( 11) = .00000 Final e-beam current (A).
VAR( 12) = 0 Number of steps.
VAR( 13) = .00000 Initial e-beam alpha.
VAR( 14) = .00000 Final e-beam alpha.
VAR( 15) = 0 Number of steps.
VAR( 16) - 0 Number of inteferometer points.
VAR( 17) = 0 Number of shots/pt. to avg. over.
'JAR( 181 - 0 Number of ots. for tran. rec. I.
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VR 1f t

VAR( 19) = 0 Number of pts. for tran. rec. 2.
VAR( 20) = 0 Number of pts. for tran. rec. 3.
VAR( 21) = 0 Number of pts. for tran. rec. 4.
VAR( 22) = 0 Numboer of pts• for tran• rec. 5.

*fi?
FIND AN OLD DISK INPUT FILE.

EX: "F1 N MI"
WILL CAUSE PROGRAM TO ASK FOR "FILENAME".
REPLY WITH ANY LEGAL NAME, SUCH AS "datal.dat".
THE FILE WILL BE OPENED TO LOGICAL UNIT NUMBER N,
WITH RECORD LENGTH M. THE DEFAULT VALUES FOR N AND M
(IF SET TO 0) ARE LUN 3 AND RECORD LENGTH 11700 BYTES.
*fi
Enter filename: sl

File sl is open*r
Record number I is 11700 bytes long.
*1 V
Title: User variable setup file.

Experiment date and time : 9/27/1985 , 10: 8:55
List of experimental parameters.
VAR( 1) = 45.00000 Initial cavity magnetic field (kG).
VAR( 2) = 45.00000 Final cavity magnetic field (kG).
VAR( 3) = I Number of steps.
VAR( 4) - .00000 Initial cavity field taper (%).
VAR( 5) = .00000 Final cavity field taper ().
VAR( 6) = 1 Number of steps.
VAR( 7) = .00000 Initial e-heam voltage (kV).
VAR( 8) = .00000 Final e-beam voltage (kV).
VAR( 9) = 0 Number of steps.
VAR( 10) = .00000 Initial e-beam current (A).
VAR( 11) = .00000 Final e-beam current (A).
VAR( 12) = 0 Number of steps.
VAR( 13) = .00000 Initial e-beam alpha.
VAR( 14) = .00000 Final e-beam alpha.
VAR( 15) = 0 Number of steps.
VAR( 16) = 0 Number of interferometer points.
VAR( 17) = 5 Number of shots/pt. to avg. over.
VAR( 18) = 450 Number of pts. for tran. rec. 1.
VAR( 19) = 0 Number of pts. for tran. rec. 2.
VAR( 20) = 0 Number of pts. for tran. rec. 3.
VAR( 21) = 0 Number of pts. for tran. rec. 4.
VAR( 22) = 0 Number of pts. for tran. rec. 5.
*T "

TITLE: example
Sa2 2
*v174
*l v
Title: example

Experiment date and time : 9/27/1985 , 10: 8:55
List of experimental parameters.
VAR( 1) = 45.00000 Initial cavity magnetic field (kG).
VAR( 2) = 47.00000 Final cavity magnetic field (kG).
VAR( 3) = 1 Number of steps.
VAR( 4) - .OlOOn Initial cavity field taDer ( ).
VAR( 5) = .00000 Final cavity field taoer ().
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VAR( 6) : 1 Number of steps.
VAR( 7) = .00000 Initial e-beam voltage (kV'.
VAR( 8) = .00000 Final e-beam voltage (kV.
VAR( 9) = 0 Number of steps.
VAR( 10) = .OlO00 Initial e-heam current ('A).
VAR( 11) = .00000 Final e-),eam current (A).
VAR( 12) = 0 Number of steps.
VAR( 13) .OOOflO Initial e-)eam alpha.
VAR( 14) .00000 Final e-heam alpha.
VAR( 15) = 0 Number of steps.
VAR( 16) = 0 Number of interferometer points.
VAR( 17) = 4 Number of shots/pt. to avg. over.
VAR( 18) = 450 Number of pts. for tran. rec. 1.
VAR( 19) = 0 Number of pts. for tran. rec. 2.
VAR( 20) = 0 Number of pts. for tran. rec. 3.
VAR( 21) = 0 Number of pts. for tran. rec. 4.
VAR( 22) = 0 Number of pts. for tran. rec. 5.
*I v?
LIST VARIABLES

LIST THE USER VARIABLES, THEIR VALUES, AND A BRIEF DESCRIPTION.
EX: "LV N"
WILL LIST THE FOLLOWING:
N VARIABLES
0 EXPERIMENTAL PARAMETERS
1 A-D CHANNEL NUMBERS
2 TRANSIAC f-A CHANNEL NUMBERS
3 CAMAC SLOT NUMBERS
4 TRANSIENT RECORDER ATTENUATOR NUMBERS
5 PLOT VARIABLES
6 TRANSIENT RECORDER NUMBERS
7 DATA TRANSLATION CALIBRATION FACTORS
8 TRANSIENT RECORDER CALIBRATION FACTORS
10 TRANSIENT RECORDER ATTENUATOR VALUES
11 DATA TRANSLATION DATA
12 TRANSIENT RECORDER DATA
*10 s
*20e

* 30 pi
* 40 pa

50 hc

* 60 w
"55 e
p*lp

10 s .OOOOE+O0 .OOOOE+O0 .OOOOE+00 .OOOOE+00
20 e .OOOOE+OO .OOOOE+O0 .OOOOE+OO .O000E 00
30 pl .OOO0E+OO .OOOOE+O0 .OOOOE+O0 .OoonE+o0
40 pa .OOOOE+O0 .O0OOE+OO .OOOOE+00 .OO0OE+OO
50 hc .OOOOE+O0 .OOOE+O0 .OOOOE+O0 .OOOOE+00
55 e .OOOE+OO .O000E+O0 .OOOE+OO .O00OE+00
60 w .OOOOE+O0 .OOOOE+00 .OOOOE+00 .OOOOE+00

*0

Enter filename: junk.dat
File already exists
*0

Enter filename: junkl.dat
File junkl.dat is open

9

54



*go

*System~ not ready yet.
* Enter I to bypass checks, 0 to continue checking.

1
<return>
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Record number 1 is 4334 bytes long
*an 

n eodr
The microwave diode is unavailable from the transiet crd.

Enter the pulse width (sec) :le-6
Enter rep rate (Hz) 100

Diode pulse height = OOOE+00 volts
Pulse width = 1.0OOE-06 seconds

* Rep rate = l.noOE+02 Hz
Cathode voltage = -1.782E+00 kV
Collector current = -2.115E+00 Amps

Peak power = -1.864E+01 kW
Efficienty = -4.944E4-02

*AC ERROR 1 O OPS. YOU TYPED A CONTROL C. TYPE EX TO EXIT.
*cl

* *ex
* C>
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PICAXR.FOR
C
c
.tstorage: 2
C

PROGRAM ?ICAX
C

C

C P I C A X - PROGRAM FOR INTERACTIVE CONTROL AND
C ACQUISITION FOR EXPERIMENTS
C
C
C

C ROOT MODULE
C
c--_.
c
C PICAX IS A SET OF ROUTINES DESIGNED TO PROVIDE THE USER WITH
C MANY OF THE OPERATIONS REQUIRED IN A GENERAL LABORATORY DATA
C ACQUISITION AND ANALYSIS ENVIRONMENT. PICAX PROVIDES A
C HIGH-LEVEL INTERACTIVE COMMAND LANGUAGE WHICH CALLS
C USER-WRITTEN SUBROUTINES WHICH IN 1,7URN CALL ROUTINES IN
C THE PICAX LIBRARY. FOR MORE INFORMATION SEE THE PICAX
C USER'S GUIDE.
C
C WRIE BY ROBERT WALRAVEN
C DEPARTMENT OF APPLIED SCIENCE
C UNIV1ERSITY OF CALIFORNIA, DAVIS
C LAST MODIFICATION ON 5 DEC .I
C

C-

c This program vs modified to run on an IBM PC-XT
. c by"

c Tom Hargreaves
c JAYCOR
c 205 S. Whiting St.
c Alexandria, VA 22304
C

c The original program is in capital letters,while
c all modifications are in small letters.
C

c Last modification : September 26, 1085
c

c

COMMON /P FLAGS/ PROG ON, EXPT ON, QUERY
LOGICAL PROG ON, EXPT ON, QUERY
COMMON /? INTER/ LINE, ICMND
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COtVON /? MATCH/ MC0,4D, NMATCH, CHARS, mmchar
common /p c var / n c var, cvar (4)

logical input, interp
character chars*2, icmnd*2

c
c Initialize graphics and clear the screen.
C

CALL qsmode ( 6
call qcolor (11,0)

C

c Initialize PICAX.
C

CALL INIT
C
10 WRITE (*,20)
20 FORMAT(lX,'*'f)
30 IF ( NLPUT(NUM CR) ) GO TO 50
4o IF (EXPT On) then

CALL UPDATE
go to 30
endif
IF (.NOT. PROG ON) GO TO 30
CALL XECUTE(NMTCH)
CALL NXT LK
IF (PROG ON) GO TO 30
GO TO 10

50 EXPT ON = .FALSE.
PROG ON = .FALSE.
IF (NM CH .EQ. 0) GO TO 10
IF ("UcM .m. -i) GO TO 60
CALL ERROR(l)
GOTO 10

60 IF (IYE P()) GO TO 70
CALL EPROR(3)
GO TO 10

70 IF (LINE.EQ.0 .OR. ICMND.NE.char(O)) GO TO 80
CALL DELETE
GO TO 10

so NMATCH = 0
mcmnd = 0
CALL SEARCH
IF (NMATCH .EQ. 0) GO TO 90
N"M ERR = 0
IF (LINE .EQ. 0) CALL XECUTE(VATCH)
IF (LINE .1E. 0) CALL ITSERT
GO TO 10

90 Nt3M ERR = NM ERR + I
IF (N ERR .EQ. 3) GO TO 100
CALL ERROR(2)
GO TO 10

100 N UMERR 0
CALL XECUTE (13)
GOTO 10
END
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SUBROUTINE XECUTE (N)
C

C EXECJTES SYSTEM COMMANDS
C
C THIS ROUTINE IS PART OF THE PICAX PROGRAM
C WRIT BY ROBERT WALRAVEN, TICD - DAVIS
C LAST MODIFICATION ON 19 SEP 81
C
C_
C

COMMON /P C VAR / NCVAR, CVAR(4)
COMMON /P DO VAR / DO FRST, DO LAST, DO CNT
COMMON /U VAR N U VAR, U VAR (150)
common/p files/nopen,lunopn(6 ),lunfnd( 6),nffound,
c irecl(6 ) ,irnr(6) ,irn(6) ,irnvmx(6 )
COMMON /P FLAGS / PROG ON, ECPT ON, QUERY
COMMON /P INMTER LINE, ICMND
COMMON /P MATCH / MCMND, NMATCH, CHARS, mmchar
COMMON /PROGRM / NLINES, N LN MAX, PROG(50)
COMMON /P VAR / NCTRLC, LN PTR, P VERSN
COMMON /P TITLE / LTITLE (36)
LOGICAL PROG ON, EXPT ON, QUERY
logical lexist
INTEGER DO FRST, DO LAST, DO CNT
character key*l, ltitle*2, chars*2, icmnd*2, fname*20

IF (.NOT.QUERY) GO TO 10
CALL IiFO(N)
QUERY = .FALSE.
RETURN

10 GO TO (100,200,300 ,0oo ,500,600,700,800,900,1000,1100,1200,1300,
. 1oo ,1500 ,1600 ,1700 ,1800 ,1900 ,2000 ,2100 ,2200 ,2300 ,2o00 ,2500 ,
2 26O ,2700 ,2800) ,N

C
C -ADD TO A GENERAL VARIABLE

*100 1 = CVAR(l)
IF (I.GE.I .AND. I.LE.NUVAR) GO TO 130
CALL ERROR ()
RETURN

130 UVAR(I) = UVAR(I) .CVAR(P)
RETURN

C ------- ANA LYZE DATA
200 CALL UANLYZ

RETURN
C . ..............------ CLOSE THE DISK OUTPUT FILE
300 LUN 2

IF (CVAR(1) .N. 0.) LUN = CVAR(1)
IF (NOPEN .NE. 0) GO TO 305
CALL ERROR (16)
return

305 DO 310 I=1,NOPEN
IF (LUN .EQ. LUNOPN(I)) GO TO 320
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310 CONTINUlJE
CALL ERROR (17)
RETJRN

320 write( lun,err=-360,rec=(irnmx(i)+!) )lun
backspace lun
endfile bIn
CLOSE(LUN,iostat=ioerr)
i±f( ioer-) 340,330,350

330 IF ( .EQ. NOPEN) LUNOPN (NOPEN) = 0
LUNOPN(I) - LUNOPN(NOPEEN)
NOPM = NOPEN- 1
return

31 0 write(*,'('' End of file on close operation.'')')
return

350 write(*,'('' Error on close oDeration.'')')
return

360 write(*,'('' Error on write.'')')
RETURN

C ----.--.-.-.- DIRECTORY LISTING
400 1 CVAR(l)

IF (i.NE.6) i=5
CALL qsmode ( 6)
call qcolor (11,0)
wr ite (*,410)

410 format(' Directory listing not implemented')
RETURN

C -- DO LOOP
500 1= CVAR()

* 00 LAST = LINE NM (1)
11F (DO LAST .NE. 0) GO TO 520
CALL MioR(5)
RETURN

520 DO CNT CVAR(2)
DO FRST =LN PTR

RETURN
C - -ERASE SCREEN
600 CALL qsmode ( 6

call qcolor (11,0)
RETURN

C -------.-.-... ... .----- EIT
700 IF (NOPEN .MD. 0) GOTO 720

DO 710, Ii1,NOPEN
write(lunopn(i),err=15,rec=(rnwmx(i)*I)) lun
backspace lunopn(i)
endfile lunopn(i)
CLOSE( LUNOPN( I),iostat=ioerr)

710 if(ioerr .ne. O)write(*,'('' Error closing logical unit "i3)')
c lunopn(i)

go to 720
715 write(*,'('' Error writing to logical unit ''i3)')lunopn(i)
720 continue

call qsmode (3)
call qclear (0,7)
continue
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CALL ;CIT
C- . .. .... ..----- FIND OLD DISK IPUT FILE
800 lun = 3

ioerr = 0
if (cvar(l) .ne. 0.0) lun = cvar(L)
if (nfound .eq. 0) go to a30
do P10 i=l,nfound
if (lun .eq. lunfnd(i)) go to 920

810 continue
go to 830

820 close (lun,iostat=ioerr)
if(ioerr) 860,825,870

825 if (i .eq. nfound) lunfnd(nfound) = 0
lunfnd(i) = lunfnd(nfound)
nfound = nfound - 1

830 if (nfound .eq. 6) go to 840
write (*,'(' Enter filename: '',*)')
read (*,'(a20)') fname
inquire (file=fname, exist=lexist)
if (.not. lexist) then
call error (15)
return
endif
irecl(nfound~l) = 11700
if(cvar(2) .ne. 0.0)irecl(nfound+l) = cvar(2)
open( lun,file=fname,status=' old' ,access=' direct,iostat=ioerr,

* recl=irecl(nfound+l))
if (ioerr .eq. 0) then
read ( lun, iostat=ioerr, err=850, rec-I) irecln
rewind mn
if(irecln .ne. irecl(nfound+l)) then
write(*,'(" Incorrect record length, the correct length is

c i6)') irecin
close (lun)
return
endif
nfond = nfound + I
lunfnd(nfound) = lun
irnr (nfound) = 1
write (*,'('' File ",a20,'' is open'')') fname
return
endif

940 call error (6)
if (ioerr .1t. 0) write (*,'('' End of file'')')
return

850 write(*,'('' Error on test read.")')
return

860 write(*,'('' End of file on close operation.'')')
return

870 write(*,'('' Errr on close operation.'')')
RET1URNT

9C1) I CvAR()
IF (I .EQ. 0) Go T 910

J
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=NPI LINE T4( 1)
IF (LN T~R~ .71. 0) GO 77 920
CALL M1HR(7)
RETURNT

92.0 L X~ =
920 ?ROG ON = TRUE.

RETUWRN

1000 CALL ERPC(1)
RETURN

C------------- - - -- ----HARD COPY
1100 CALL pscrn

RETURN
C------------- --- - --- ILL PROGRAM
1200 NLINES = 0

?ROG ON = .FALSE.
RETURN
------------------- ---- -- LIST COMM4ANDS

1300 MCMND = -1
CALL SEARCH
MCM = 0
RETURN

C _ ----- ----- LIST PROGRAM
14oo CALL PLIST

RETURN
--------------------------- LIST VARIABLES

1500 CALL UVLIST
RETURN

C_------- - --- -PEN NEW DISK OUTPUT FILE
1600 If (nopen .eq. 6) go to 164~0

ioerr = 0
lun = 2
if (cvar(l) .ne. 0.0) lun - var(l)
write (*,( I Enter filename: X~$t
read (*,'(a2O)') fname
inquire (file = fname, exist =lexist)

if (lexist) then
write (,itFile already exists'')'
return
endif
if (nopen .eq. 0) go to 1630
do 1610 i=l,nopen
if (lun .eq. 2nnopn(i)) go to 1620

1610 continue
go to 1630

1620 close (l:un,iostatioerr)
if( ioerr) 1650,1625,i66o

1625 if (i .eq. nopen) lunopn(nopen) =0

lunopn(i) = lunopn(nopen)
nopen = nopen-1

1630 irecl (nopen+1) =11700

if(evar(2) .ne. 0.0)irecl(nopen+1) = cvar(2)
open~lun, fiJe=fname, status- nev' ,access= direct' ,iostat=ioerr,

reel-irecl(nopen+l))
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if (ioerr .ne. 0) then
call error (9)
if (ioerr .1t. 0)write(*,'(t' End of file'')')
return
endif
- rite (lun, err=l6ho, rec=!) lIn
rewind (fun)
nopen = nopen + I
lunopn (nopen) = fun
irnv (nopen) = 1
irnvmx (nopen) = 0
write(*,'('' File '",a20,'' is open'')') fname
return

16h0 call error(9.)
return

1650 write(,'('' End of file on close operation.'')')
return

166o write(*,(' Error on close operation.'')')
RETURN

----- PLOT DATA

1700 CALL UWLOT
RE7MN

C- ---. PAUSE
1800 call inkey ( key )

.mm = ichar(key)
IF ( num .NE. 13 ) GO TO 1800
RETURN

C ----- PROCEED
1900 EXPT ON = .TRUE.

CALL UPROCD
RETURN

2000 LUN = 3
IF (CVAIR(1) .NE. 0.0) LUM - CVAR(W
IF (N1ou1D EQ. 0) GO TO 2020
DO 2010, I=1,NFOUND
IF (LUN .EQ. LLUhFND(I)) GO IT 2030

2010 CONTINUE
2020 CALL ERFOR(15)

RETURN
2030 CALL UREAD(LUN,i)

RETURN
C- .. .. .... .- - START
2100 EXPT ON = .TRUE.

CALL USTART
RErRN

C .----- - TITLE
2200 CALL TITLE

RETURN
C-- ----- SET A VARIABLE
2300 1 = CVAR(1)

IF (I.GE.1 .AND. I.LE.MNVAR) GO TO 2310
CALL ERRORW()
RETURN

2310 UVAR(}) C ..R(2)
RETURN
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2400 LUN = 2
IF- (CvA,(i) .NE. 0.0) LUN = CVA(?)
IF (lPEN .T. 0) Go T'o 242C
DO 2410, I=1,NOPEN
IF (LUN,.EQ. LUNOPN(: ) -O TO 2430

2h10 CONTINUE
2420 CALL ERROR(13)

RETURN
2430 CALL UWR .T (LUNi)

RETURN
C ---- IAIT
2500 1 - CVAR(1)

CALL WAIT (I)
RETURN

C ----------------------------------------ZERO
2600 CALL UZERO

RETURN
C ----------------------------------- USER COMMANDS
2700 CALL UCMNDS (N)

RETURN
C
2900 RETURN
C

END
SUBROUTINE NXT LN

C
C------------------------------------------------------------------------------c

C GETS NEXT LINE OF PROGRAM
C
C THIS ROUTINE IS PART OF THE PICAX PROGRAM
C WRITTEN BY ROBERT WALRAVEN, TJCD - DAVIS
C LAST MODIFICATION ON 29 JUN 81
C
C------------------------------------------------------------------------------
C-

COMMON /? C VAR / NCVAR, CVAR(k)
COMMON /? DO VAR / DO FRST, DO LAST, DO CNT
COMMON /? FLAGS / ?ROG ON, EXPT ON, QUERY
COMMON /P MATCH / MCMND, NMATCH, CHARS, mmchar
COMMON /PROGRM / NLINES, N LN MAX, PROG(50)
COMMON /P VAR / NCTRLC, LN PTR, P VFRSN
LOGICAL PROG ON, EXPT ON, QUERY
INTEGER DO FRST, DO LAST, DO CNT
character chars*2
DIMENSION N(2)
EQUIVALENCE (PACK,N(1))

IF (.NOT. PROG ON) RETURN
IF (DO CNT .EQ. 0) GO TO 10
IF (LN PTR .LE. DO LAST) GO TO 10
DO CNT = DO CNT - 1
IF (DO CNT .NE. 0) LN PTR = DO FRST

10 IF (LN PTR .LT. NfLINES+l) GO TO 20
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PROG ON .FALSE.
RETURN

20 INDEX = LNPTR*5 - 4
PACK = PROG (INDEX)

NMATCH = N(2)
DO 30 i= ,4

30 CVAR(I) PROG (INDEX + 1)
LF TR =LN PTR + 1
RETURN
END
LOGICAL FUNCTION INPUT(N)

C
C- ----------------------------------------------------------------------
C
C INPUTS A STRING OF TEXT OF UP TO 72 CHARACTERS FROM CONSOLE.
C
C WHILE TEXT IS BEING TYPED, THE SYSTEM CONSOLE HANDLER HOLDS
C THE INPUT. WHEN A RETURN OR CONTROL-C IS TYPED, THE TEXT IS
C THEN AVAILABLE TO THE USER. THIS ROUTINE GETS A CHARACTER
C AT A TIME FROM THE HANDLER BY CALLING THE SYSTEM ROUTINE
C ITTINR. ON RETURN, IF TEXT IS AVAILABLE, IT IS PUT IN THE
C VARIABLE 'STRING' AND 'NCHAR' IS THE NUMBER OF CHARACTERS
C TYPED (NOT COUNTING RETURN). IF A CONTROL-C WAS TYPED, NCHAR
C WILL HAVE A VALUE OF -1.
C
C INPUT = .FALSE. IF NO TEXT IS AVAILABLE
C = .TRUE. IF TEXT RETURNED
C
C THIS ROUTINE IS PART OF THE PICAX PROGRAM
C WRITTEN BY ROBERT WALRAVEN, UCD - APPLIED SCIENCE
C LAST MODIFICATION ON 4 AUG 80
C
C- ----------------------------------------------------------------------
C

COMMON /P INPUT I NCHAR, STRING(T2), NPTR
character*l STRING, I

C
INPUT = .FALSE.
J = ittinr ()
IF (J .EQ. 0) RETURN
INPUT = .TRUE.
NPTR = I
NCHAR = I

10 IF (J.EQ.13 .OR. J.EQ.10) GO TO 20
IF (j .EQ. 3) GO TO 30
if(J.ge.65 .and. J.le.90)j = J + 32
i = char (J)
STRING(NCHAR) = I
if (J .eq. 8) nchar = nchar - 2
if (nchar .1t. 0) nchar = 0
IF (NCHAR .EQ. 71) GO TO 40
NCHAR a NCHAR + 1

15 J ittinr ()
if (J .eq. 0) go to 15
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GO TO 10
20 NCHAR = NCHAR - I

GO TO 4o
30 NCHAR = -!
4o N = NCHAR

STRING(NCHAR+1) - 0
RETURN
END

C PICAX1.FOR
C

c
$storage:2
C

Cc
c

C PICAX OVERLAY MODULE - REGION I
C

C
LOGICAL FUNCTION !NTERP()

C
C------------------------------------------------------------------------------
C
C INTERPRETS A LINE TYPED BY THE USER. THE FORM OF THE LINE
C MUST BE
C tLINE NUMBER] COMMAND (NUMBER[ ,NTJMBERI ,NUMBER! ,NUMBERj I I I
C IF A VALID LINE IS TYPED, ON RETURN INTERP IS TRUE,
C OTHERWISE IT IS FALSE.
C
C THIS ROUTINE IS PART OF THE PICAX PROGRAM
C WRITTEN BY ROBERT WALRAVEN, UCD - APPLIED SCIENCE

. C LAST MODIFICATION ON 5 DEC 11
C
C- ----------------------------------------------------------------------

c This routine -was modified to run on an IBM PC-XT
c by :
c Tom Hargreaves
c JAYCOR

c 205 S. Whiting St.
c Alexandria, VA 22304
c Last modification on 5 Oct 94
c

COMMON /P FLAGS I PROG ON, EXPT ON, QUERY
COMMON /P INTER I LINE, ICMND
COMMON /P C VAR / NCVAR, CVAR(4)
LOGICAL PROG ON, EXPT ON, QUERY
logical number, ncnvrt
character IN(2)*l, i*l, icmnd*2
EQUIVALENCE (IN(l),ICMND)
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C LOOK FOR LINE NUMBER
C

LINE = 0
ICMND = char(O)
INTER? .TRUE.
DO 1 II=1,NCVAR

1 CVAR(II) = 0.
10 II NEXT(0)

I = char(II)
IF (II.LT.0) RETURN
IF (.NOT.NUMBER(Ii)) GO TO 30
LINE = LINE*10 + II
IF (LINE.LE.999) GO TO 10
CALL ERROR(1O)
RETURN

C
C GET COMMAND
C
30 IF (I .ME. ' ') GO TO 35

ii = next (0)
I = char (ii)
GO TO 30

35 IM(1) = I
IN(2) = ' '
I! = NEXT(-l)
I = char( II
IF (II.LT.0) RETURN
IF (I.LT.'a .OR. I.GT.'z') GO TO 40
IN(2) = I

C
C
C SKI? REST OF WORD

36 II = NEXT(O)
I = NEXT(-l)

I = char( II
IF (I.GE.'a' .AND. I.LE.'z') GO TO 36

C GET VARIABLES
U

40 IF (I .EQ. '?') QUERY - .TRUE.

IF (QUERY) RETURN
IF (II.LT.0) RETURN

45 DO 50 II=1,NCVAR

IF (.NOT.NCNVRT(X)) INTERP = .FALSE.

50 CVAR(II) = X
RETURN
END

c
LOGICAL FUNCTION MATCH (NCMND, nstng, CSTNG)

C

C

,4 4
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C IF MCMND = 0, COMPARES ICMND WIT H NSTRNG --

C IF ICMND = NSTRNG, THEN NMATCH = NCM.D,
C AND MATCH = .TRUE.
C IF ICMND <> NSTRNG, MATCH = FALSE.
C IF MCMND = -1, PRINTS NCMND, MSTRNG, AND CSTRNG ON CONSOLE.
C IF MCMND = 1, COMPARES nmatch WITH NCMND
C
C THIS ROUTINE IS PART OF THE PICAX OROGRAM
C WRITTEN BY ROBERT WALRAVEN, UCD - APPL:ED SCIENCE
C LAST MODIFICATION ON 4 AUG 80
C
C------------------------------------------------------------------------------
C

COMMON /P MATCH / MCMND, NMATCH, CHARS, mmchar
COMMON /P INTER I LINE, ICMND
character*l NSTRNG(k), OUTPUT(72) , MCHAR(L)
character CSTRNG*35, icmnd*2, mstrng*2, chars*2, nstng*h,nsng*4
EQUIVALENCE (MSTRNG,MCHAR(1))
equivalence (nsng,nstrng(1))
EQUIVALENCE (CHARS ,MCHAR(1))

C
MATCH = .FALSE.
nsng = nstng
DO 1 i=1,4

1 MCHAR(I) = NSTRNG(I)
IF (MCMND .EQ. 0) GO TO 10
IF (MCMND .EQ. i) GO TO 20
IF (MCMND .EQ. -i) GO TO 100
RETURN

10 IF (ICMND .NE. MSTRNG) RETURN
NMATCH = NCMND
MATCH = .TRUE.
RETURN

20 IF (nmatch .EQ. NCMND) MATCH = .TRUE.
RETURN

100 IF (NCMND .EQ. i) CALL qsmode ( 6
if (ncmnd .eq. i) call qcolor (11,0)
WRITE (*,jj0) NCMND, MSTRNG

110 FORMAT(1X,I2',',2X,A2' - ')
write (*,120) cstrng

120 format (lx,a35)
RETURN
END

c
LOGICAL FUNCTION NCNVRT(X)

* C
* ~~ C-----------------------------------------------------------------------------

C
C CONVERTS A FREE FIELD ASCII STRING INTO A NUMBER.
C THE ASCII STRING IS SCANNED UNTIL AN ILLEGAL
C CHARACTER, A CARRIAGE RETURN, OR A COM4MA IS ENCOUNTERED.

*C THE NUMBER IS RETURNED IN X. IF THE STRING IS AN
* C INVALID NUMBER, NCNVRT IS RETURNED .FALSE.

C
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THIS ROUTINE IS PART OF TFE PICAX ?ROGRAM
C WRITTEN BY ROBERT WALRAVEN, UCD - APPLIED SCIENCE
C LAST MODIFICATION O1 4 AUG 80
C

logical iecflg, number
character*1 ICHARr

C
NCNVRT = •TRUE.
NCOMMA = 0
NDEC = 0

DECFLG = .FALSE.
SIGN = 1.0
NESIGN = 1
X =0.
i = next (0)
ICHARr = char( i )
IF (i .LT. 0) RETURN
IF (ICHARr .EQ. ') GO TO 1
IF (ICHARr .EQ. '+') GO TO 10
IF (ICHARr .NE. '-') GO TO 20
SIGN = -1.

i0 i = next (0)
ICHARr = char( i )
IF (i •LT. 0) GO TO 1000

20 IF (.NOT.NUMBER( i )) GO TO 50
icharl = i
X = X*10. + ICHAR1
IF (DECFLG) NDEC = NDEC+1

30 . = next (0)
ICHARr = char( i
IF (ICHARr.EQ.',' .OR. ICHARr.EQ.' ) GO TO 40
IF (ICHARr .EQ. '=') GO TO 4o
IF (i .GE. 0 ) GO TO 20

40 X = SIGN*X/(10.**NDEC)

RETURN
50 IF (ICHARr .NE. '.') GO TO 60

IF (DECFLG) GO TO 1000
DECFLG = .TRUE.
GO TO 30

60 IF (ICHARr EQ. or. icharr .eq. ) GO TO ho

IF (ICHARr .NE. 'e') GO TO 1000
! = next (C)

ICHARr = char( i
IF (i .LT. 0) GO TO 1000
IF (ICHARr .Eq. '+') GO TO 70
IF (ICHARr .NE. '-') GO TO 80
NESIGN = -.

70 1 = next (0)
ICHARr = char( i
IF (i .LT. 0) GO TO 1000

80 IF (.NOT.NUMBER( i )) GO TO 1000

1EXP = i
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i = next (0) LL
ICIARr = char( I
IF (ICHARt .EQ. ',' .or. icharr .eq. ' ')GO TO 90
IF (i .GE. 0) 03 TO 100

90 X SIGN*X/(10.**(NDEC-TES-GN*NFXP))
RE _ JRN

100 IF (..qOT.WuMBER( i )) GO T! 1000
ichar = i
.EXP = EXP*1o + ICHARI
i -next (0)
ICHARr = char( i
IF (NEXP .LE. 20) GO TO 90

1000 NCN' RT = .FALSE.
X =0.
RETURN

FUNCTION 1,MT(I)
C

C GETS THE NEXT CHARACTER FROM THE TEXT BJFFER. ON EXIT, 'NEXT'
C CONTAINS THE CHARACTER AND THE TEXT BUFFER POITER 'NPTR' IS
C UPDATED BY 1+1 CHARACTERS. IF NO CHARACTER IS AVAILABLE,
C 'NEXT' IS SET EQUAL TO -1.
C
C THIS ROUTINE IS PART OF THE PICAX PROGRAM
C WRITTEN BY ROBERT WALRAVEN, UCD - APPLIED SCIENCE
C LAST MODIFICATION ON 4 AUG 80
C

* C- ------------------ - -

* Cc

c Modified so that 'NEXT' contains the ascii code
c of the character.
c
c Last modification on 17 Oct 814

C

COMMON /? INPUT / ICHAR, STRING(72), M1rr
character*l STRING

IF (NTPTR .LE. NCHAR) GO TO 10
NEXT -1
RETURN

10 NWXT 2 ichar( STRING(NPTR) )
Np=R 2 NPTR++I
RETURN
END

c
LOGICAL FUNCTION NUMBER(i)

C
C

76
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C_15
C TEST THE VALUE OF I TO SEE IF. IT IS A NUMBRIC CHARACTER.
C ON RETURN, IF
C NUMERIC : 'N.MBER' TRUE AND !=NUMERIC VALUE OF CHAR
C NON-NUMERIC : 'NUMBER' FALSE AND I UNCHA GED
C

C THIS ROUTINE IS PART OF THE PICAX PROGRAM
C WRITTEN BY ROBERT WALRAV!N, UCD - APPLIED SCIENCE
C LAST MODIFICATION ON 4 AUG 30
C
C
c

NUMBER = .FALSE.
IF (I.LT.ichar( '0' ).OR. I.GT.ichar( '9' ))RETURN
NUMBER = .TRUE.
I = 1-48
RETURN
END

C
SUBROUTINE SEARCH

C

C
C DEFINES VALID PICAX SYSTEM COMMANDS. THE FIRST ARGUMENT
C OF MATCH IS THE COMMAND NUMBER, THE SECOND ARGUMENT IS THE
C ONE OR TWO LETTER COMMAND, AND THE THIRD ARGUMENT IS A
C BRIEF DESCRIPTION OF THE COMMAND.
C
C THIS ROUTINE IS PART OF THE PICAX PROGRAM
C WRITTEN BY ROBERT WALRAVEN, UCD - APPLIED SCIENCE
C LAST MODIFICATION ON 29 JUN 81
C

logical IMATCH

!F(match(l,'a ','Add to a user variable '))RETURN
IF(MATCH(2,'an ','Analyze data '))RETURN
IF(MATCH(3,'cl ','Close the disk o-tput file ))RETURN
IF(MATCH(4,'di ','Directory listing )RETURN
IF(MATCH(5,'do ','Do loop ) )
IF(MATCH(6,'e ','Erase screen ))RETURN
IF(MATCH(7,'ex ','Exit program '))RETURN
IF(MATCH(3,'fi ','Find an old disk file for input I))RETURN
IF(MATCH(9,'go ','Go to program line ))RETURN
IF(MATCH(10,'he ','Help the user out '))RETURN
IF(MATCH(li,'hc ','Make hardcopy ))RETURN
IF(MATCH(12, 'k ','Kill program '))RETURN
IF(MATCH(13,'lc ','List commands '))RETURN
IF(MATCH(114, 'p ','List program '))RETURN
IF(MATCH(15,'Iv ','List variables '))RETURN
IF(MATCH(16,'o ','Open a new disk file for output '))RETURN
IF(MATCH(17,'pl ','Plot data '))RETURN
IF(ATCH(13,'pa ','Pause '))RETURN

"7
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IF(MATCH(19,'pr ','Proceed with experiment ) =E' TRN -

IF(MATCH(20,'r ','Read a record from disk ))RETTN
IF(MATCH(21,'s ',IStart experiment RETR
l(MATCH(22,'t ','Enter title) R!-P
IF(MATCH(23,'v ,Set a user variable ) ) RE=!RN
!F(MATCH(24,'w ','Write a record to disk ))RETURN
IF(MATCH(25,'wa ',"Wait in units of 10 msec '))RETURN
IF(MATCH(26,'z ','Zero or initialize data ))RETtTR
CALL UMATCH
RETURN
END

FUNCTION LINE NM (LINE)
C
c-------------------
C
C RETURN THE LINE COUNT FOR A LINE NUMBER 'LINE'. IF THE
C LINE DOES NOT EXIST, LINE NM IS RETURNED ZERO.
C
C THIS ROUTINE IS PART OF THE PICAX PROGRAM
C WRITTEN BY ROBERT WALRAVEN, UCD - APPLIED SCIENCE
C LAST MODIFICATION ON 4 AUG 80
C
C
C

COMMON /PROGRM / NLINES, N LN MAX, FROG(50)
EQUIVALENCE (PACK,N)

* C
LINE NM = 0
IF (NLINES .NE. O) GO TO 30

10 CALL ERROR(11)
RETURN

30 DO 40 i=IRLINES
PACK = PROG( I*5-4)
IF (N .EQ. LINE) GO TO 50

40 CONTINUE
GO To 10

50 LINE NM - I
RETURN
END

subroutine wait(i)
* c

c This routine waits i increments of approximately
c 9.2 milliseconds before returning by printing nul
c characters to the screen.
c

character ichar*l
c

ichar = char (0)
do 10 J=!,i

10 write (*,'(a!,tl1, )') ichar
return
END

78



-.. 7 - ~. . rw r-, .z c-q- .W .i . ww - w w r'IrJ A -- z W,; W-4 .rr--r w'

C PICAX2.FOR 17
C
c
tstorage:2
c

C

C

SUBROUTINE DEFINE (N, TYPE, STRING)
* C

C
C PRINT'S N, UVAR(N AND DESCRIPTIV ASCII STRING ON CONSOLE
C
C THIS ROUTINE IS PART OF THE PICAX PROGRAM
C WRITTEN BY ROBR WALRAVEN, UCD - APPLIED SCIENCE
C LAST MODIFICATION ON 17 JUL 81
C

c This program vs modified for use with an IBM-PCXT
c by:
c Tom Hargreaves
c JAYCOR
c 205 S. Whiting St.
c Alexandria, VA 22304
c

c Last modified September 26, 1985
c
C

* C

COMMON /U VAR /N U VAR, U VAR (150)
COMMON /P TITLE / LTITLE (36)
character TYPE*1, string*35, ititle*2
integer n

C
IF (N .GT. NUVAR) RETURN
VALUE = UVAR(N)
WRITE (*,10) N

10 FORMAT(' v a('13') = ',)
IF (TYPE .EQ. 'i') IVALUE = VALUE
IF (TYPE .E. 'i') WRITE (*,20) IVALUE
IF (TYPE .EQ. 'r') WRITE (*,30) VALUE
IF (TYPE .EQ. 'e') WRITE (*,40) VALUE

20 FORMAT(II2,5X )
30 F0RMAT(12.5,5X$)
40 FORMAT(1PE12.5,5WX)

write (*,50) string
-" 50 format (lx,a35)

RETURN
END
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SUBROUTIN E DELETE 1
c
C-------- - -- - -- - -
C

C DELETE A LINE FROM THE PROGRAM
C
C THIS ROUTINE IS PART OF THE PICAX PROGRAM
C WRITTEN BY ROBERT WAALRAVEN, UCD - APPLIED SCIENCE
C LAST MODIICATION ON 4 AUG 80
C
C
C

COMMON /P INTER / LINE, ICMD
COMMON /PROGRM NLINES, N Lii MAX, PROG(50)
character iemnd*2

C
I =LINE NM(LINE)
IF (I.EQ.0) RETURN
IF (I .EQ. NLINEs) GO TO 20
DO 10 J=,(NLINES-1)
N =(J-1)*5
DO 10 JJ=1,5
NN = N+JJ

10 PROG (NN) = ?ROG (N+5)
20 NLINES = NLINES - 1

RETURN
END
SUBROUTINE ERROR (i)

C
* C.

C PRINT ERROR MESSAGES
C
C THIS ROUTINE IS PART OF THE PICAX PROGRAM
C WRITTEN BY ROBERT WALRAVEN, UCD - APPLIED SCIENCE
C LAST MODIICATION ON 19 SEP 81
C

COMMON /P FLAGS / FROG ON, EXPT ON, QUERY
LOGICAL PROG ON, EXPT ON, QUERY
character ibell*l
ibell = char (7)

* C
?ROG ON = .FALSE.
write (*,2) ibell

2 format (lx,a,$)
WRITE (*,3 1

3 FORMAT(' ERROR 'I2' -'f)
GO TO (10,20,30,4O,50,6o,70,80,90,100,110,120,130,1 o,15o,
1 160,170),I

C
10 WRITE (*,12)
12 FORMAT(' OOPS. YOU TYPED A CONTROL-C. TYPE EX TO EXIT.')

so
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RETURN 19
20 WRITE (*,22)
22 FORMAT(' THAT IS NOT A COWIAND. -fPE HE IF YOU NEED H P.')

RETURN
30 WRITE (',32)
32 FORMATf ' MCSTEAK-IN LINE. PLEASE RETYPE IT.')

RETURN
ho WRITE (*,42)
h2 FORMT(' VARIABLE INDEX OUT OF RANGE')

I RET!URN
50 WRITE (*,52)
52 FORMAT(' DO LOOP TO NON-EXISTENT LINE')

* RETURN
60 WRITE (*,62)
62 FORMAT(' FIND ERROR')

RETURN
TO WRITE (*,72)
72 FORMAT(' GO TO NON EXISTENT LINE')

RETURN
So WRITE (*,82)
82 FORMAT(' COMMANDS ARE ONE OR TWO LEI'TERS FOLLOWED BY'

S /' rip TO 4 FLOATING POINT NUMBERS (SEPARATED BY COMMAS).,
2 ' FOR A LIST OF VALID COMMANDS TYPE LC.')
*RTURN

90 WRITE (*,92)
92 FORMAT(' OPEN ERROR')

RETURN
100 WRITE (*,102)
102 FORMAT(' LINE NUMBER MUST BE BETWEEN 1 AND 999')

RiM1URN
110 WRITE (*,112)
112 FORMAT(' NO SUCH LINE NUMBER')

* RETURN
120 WRITE (*,122)
122 FORMAT(' PROGRAM BJFFER FULL')

RETURN
130 WRITE (*,132)
132 FORMAT(' OUTPUT FILE NOT OPEN')

io WRITE (*,142)
142 FORMAT(' FILE ALREADY OPEN')

RETURN
150 WRITE (*,152)
152 FORMAT(' NO IlNPUT FILE')

RETURN
16o WRITE (*,162)
162 FORMAT(' NO FILES OPEN')

RETURN
17o WRITE (*,1T2)
172 FORMAT(' NO FILE OPEN ON THAT LOGICAL UNIT')

RETURNC

END
SUBROUTINE INIT
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C

C-

C INITIALIZE PICAX VARIABLES
C
C THIS ROUTINE IS PART OF THE PICAX PROGRAM
C WRI='TL" BY ROBERT WALRAVEN, UCD - APPLIED 3CIE'ICE
C LAST MODIICATION ON 19 SEP 81
C

COMMON /P C VAR / NCVAR, CVAR(h)
COMMON /P DO VAR / DO FRST, DO LAST, DO CNT
common/p files/nopen,lunopn(6),lunfnd(6),nfound,
c irecl(6),irnr(6),irnw(6),irnwmx(6 )
COMMON /P FLAGS / PROG ON, EXPT ON, QUERY
COMMON /PROGRM / NLINES, N LN MAX, PROG(50)
COMMON /P TITLE / LTITLE(36)
COMMON /P VAR / NCTRLC, LN PTR, P VERSN
COMMON /U VAR /N U VAR, U VAR (150)
LOGICAL PROG ON, EXPT ON, QUERY
INTEGER DO FRST, DO LAST, DO CNT
character ltitle*2

P VERSN = 2.0
NcVAR = 4
N LN MAX = 10
NCTRLC = 0
.LINES = 0
DO MT = 0
?ROG ON = .FALSE.
NOPEN = 0
NFOUND = 0
DO 1 I=l,')
LUN OPN (1) = 0

2. LUN FND (1) = 0
EXPT ON = .FALSE.
QUERY = .FALSE.
DO 20 1=1,35

20 LTITLE(I) = '
LTITLE(36) = char( 0 )
WRITE (*,3o) P VERSN

30 FORMAT(' PICAX VERSION 'F5.2' 12 September 1985')
CALL UINIT

SUBROUTINE INSERT
C
C ~-----------
C
C INSERT A LINE INTO THE PROGRAM
C
C THIS ROUTINE IS PART OF THE PICAX PROGRAM
C WRITTEN BY ROBERT WALRAVEN, UCD - APPLIED SCIENCE

32



LAST MODIFICATION ON 4 AUG RO 2:
C

COMMON IP C VAR I NCVAR, CVAR(W)
COMMON /P INTER / LINE, ICMND
COMMON /P MATCH MCMD, M ATCH, CHARS, MCHAR2
COMMON /PROGRM / NLINES, N LN MAX, PROG(50)
DIMENSION N(2)
EQUIVALENCE (PACK ,i( 1))
character icmnd*2, chars*2

C
IF (NLINES .GT. 0) GO TO 10
ILINES = 1
INDEX 1
GO TO 90

10 DO 20 INDEX = 1,1TLINES
PACK = PROG(INDEX*5-4)
IF (i i() .EQ. LINE) GO TO 90
IF (N(1) .GT. LINE) GO TO 40

20 CONTINUE
INDEX = NLINES + 1

40 IF (MINES .LT. N LN MAX) GO TO 60
CALL ERROR(12)
RETURN

60 NLINES = NLINES + 1
IF (INDEX .GE. NLINES) GO T0 90

70 DO 80 J=NLINES ,I.DEX+! ,-l
M -=J1*
DO 80 JJ=1,5
NN = M+JJ

80 ?ROG (NN) - PROG (NN-5)
90 N() -LINE

If (2)-WTCH
PROG(INDEX*5-4) = PACK
DO 100 1=1,4

100 ?ROG (INDEX*5+1-4) = CVAR(I)
RETURN
END

SUBROUTINE PLIST
C

C-

C LISTS THE CURRENT PROGRAM
C
C THIS ROUTINE IS PART OF THE PICAX PROGRAM
C WRITTEN BY ROBERT WALRAVEN, UCD - APPLIED SCIENCE
C LAST MODIFICATION ON 6 AUG P0
C

COMMON /P INTER / LINE, ICMYD
COMMON /P MATCH / MCMTND, NMATCH, MCHARI, MCHAR2
COMMON /PROGRM / ILINES, N LN MAX, PROG(50)
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DIMENSION N(2),V(U) 22
EQUIVALENCE (PACK,T( ))
character icmnd*2, mcharl*2

C
IF (NLINES .EQ. O) RE-'.nN
CALL qsmode ( 6 )
call qcolor (11,0)
MCmD = I
DO 30 I=1,NLINES
PACK = PROG(I*5-4)
LINE = N(l)
nmatch = N(2)
CALL SEARCH
ICMND = MCHARI
DO 10 J=1,4

10 V(J) = PROG(I*5-4+J)
WRITE (*,20) LINE,ICMND,V

20 FORMAT(lX,I3,2X,A2,4(lPE15.I4))
30 CONTINUE

MCMND = 0
LINE = 0
RETURNEND
SUBROUTINE TITLE

C
C

C GET THE TITLE FROM THE CONSOLE
C
C THIS ROUTINE IS PART OF THE PICAX PROGRAM
C WRITTEN BY ROBERT WALRAVEN, UCD - APPLIED SCIENCE
C LAST MODIFICATION ON 4 AUG 80
C

C-

COMMON /P TITLE / LTITLE (36)
character ltitle*2

C
WRITE (*,10)

10 FORMAT (' TITLE: '$)
READ (*,2o) LTITLE

20 FORMAT(36A2)
RETURN
END

C PICAX3.FOR
C
c
$storage:2
c
c

C
C PICAX OVERLAY MODULE - REGION 3
C
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c 23

C
C DESCRI.TION OF SYSTEM COMMANDS
C
C LAST MODIFICATION ON 17 JUL R1
C
C
C
c

c This program was modifiedfor use with an IBM-PCXT
c by :
c Tom Hargreaves
a JAYCOR
c 205 S. Whiting St.
c Alexandria, VA 22304
C
c Last modified on September 26, 1985
C

C

SUBROUTrINE INFO (N)
GO TO (1oo ,200 ,300 ,o ,500 ,6oo ,7oo ,oo ,900 ,1000 ,110 ,1200 ,1300,

1 14oo,1500 ,i60o ,1To ,1800 ,1900 ,2000 ,2100 ,2200 ,2300 ,24oo ,2500,
2 2600,2700,2800), N

C
100 WRITE (*,II0)
11.0 FORMAT(' EXAMPLE:'!' A 5,1E5'/

1 ' WILL ADD IE5 TO VARIABLE 5.')
RETURN

C
200 CALL QUANAL

RETURN
C
300 WRITE (*,310)
310 FORMAT(' CLOSE THE DISK OUTPUT FILE.'/'EX: "CL N"'!

1 ' WILL CLOSE THE FILE ON LOGICAL UNIT N. '/
2' IF N = 0 , TM 1M DEFAULT LUN (2) IS USED.'/
3 ' IF NO FILE IS OPEN, COMMAND IS IGNORED.')

RETURN
C
400 WRITE (*,41o)
410 FORMAT(' DIRECTORY LISTING:'/' DI'/

1 ' PRODUCES A DIRECTORY LISTING ON THE CONSOLE.'/
2 ' DI 6'!' PRODUCES A DIRECTORY LISTING ON THE LINE ?RI.NTER.'/
3 ' This command is not currently implemented.')
RETURN

C
500 WRITE (*,510)
510 FORMAT(' DO LOOP:'/' EXAMPLE:'/' DO 30,5'/

1 ' REPEATS THE SET OF INSTRUCTIONS FROM TIM CURRENT LINE TO '
2 ' LINE 30 FIVE TIMES.')RETURN

C
6oo WRITE (,,61o)
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610 FORMAT(' ERASES CONSOLE SCREEN.')
RETURN

C

700 WRITE (*,710)
710 FORMAT(' CLOSES OUTPUT FILE IF OPEN AND EXITS PROGRAM.')

C

800 WRITE (*,110)
810 FORMAT(' FIND AIN OLD DISK INPUT FILE.'/' EX: "FI N M"'!

I ' WJILL CAUSE PROGRAM TO ASK FOR "FILEXAME". '/
2 ' REPLY WITH ANY LEAL NAME, SUCH AS "datal.dat".'/
3 ' THE FILE WILL BE OPENED TO LOGICAL UNIT NUMBER N, '/
4 WITH RECORD LENGTH M. THE DEFAULT VALUES FOR N AND M'/
5 ' (IF SET TO 0) ARE LUN 3 AND RECORD LENGTH 11700 BYTES.')
RETURN

C
9oo WRITE(*,910)
910 FORMAT(' GO'/' WILL START THE PROGRAM AT THE FIRST LINE. '/

1 ' GO 25'/' WILL START THE PROGRAM AT LINE 25.')
RETURN

C
1000 WRITE (*,1O1O)
1010 FORMAT(' HELP'/' GIVES THE USER A LITTLE USEFUL INFO.')

RETURN
C
1100 WRITE (*,1110)
1110 FORMAT(' HC'/' ISSUES A COMMAND TO THE HARCOPY UNIT 'T'

1 ' MAKE A COPY OF THE CONSOLE SCREEN.')
RETURN

C

1200 WRITE (*,121o)
1210 FORMAT(' KLL PROGRAM'/' DELETES THE ENTIRE CURRENT PROGRAM.'/

1 ' TO DELETE A SINGLE LINE OF THE PROGRAM, TYPE THE LINE'/
2 ' NUMBER FOLLOWED BY A RETURN.')

RETURN
C
1300 WRITE (*,1310)
1310 FORMAT(' LIST COMMANDS'/' LIST THE AVAILABLE COMMANDS AND',

1 ' THEIR BRIEF DESCRIPTION.')
RETURN

C
14oo WRITE (,,1i1o)
1410 FORMAT(' LIST PROGRAM'/' LIST THE CURRENT PROGRAM AND'

1 ' COMMAND VARIABLES.')
RETURN

C
1500 WRITE (*,1510)
1510 FORMAT(' LIST VARIABLES'/' LIST THE USER VARIABLES,THEIR VALUES,',

I ' AND A BRIEF DESCRIPTION.'/
2 ' EX: "LV N"' ' WILL LIST THE FOLLOWING: '/
3 ' N VARIABLES'/
4 0 EXPERIMENTAL PARAMETERS'/
5 ' 1 A-D CHANNEL NUMBERS'/
6 ' 2 TRANSIAC D-A CHANNEL KDUMERS'/
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3 CAMAC SLOT NUMBERS'! 2
8 ' RAN',SIE-NT RECORDER ATTENUATOR 7UMhBERS /

I 5 PLOT VARIABLES'!

1 6 TRANSIENT RECORDER NUMBERS'!
c 7 DATA TRANSLATION CALIBRATION FACTORS'/
c 8 TRANSIENT RECORDER CALIBRATION FAC"CRS'/
2 !0 TRANSIENT RECORDER ATTENUATOR VALUES'/

3 i DATA TRANSLATION DATA'/
4 12 TRANSIENT RECORDER DATA')

RETURN
C
1600 WRITE (*,1610)
1610 FORMAT(' OPEN A NEW DISK FILE FOR OUTPUT.'/' EX: "0 N M"'/

I ' WILL CAUSE f"HE PROGRAM TO ASK( FOR A "F-LENA,,E".'/
2 ' REPLY WITH ANY LEGAL NAME, SUCH AS "datal.dat".'/
3 ' THE FILE WILL BE OPENED TO LOGICAL UNIT NUMBER N,'!
4 ' WITH RECORD LENGTH M. THE DEFAULT VALUES FOR N AND M'/
5 ' (IF SET TO 0) ARE LUN 2 AND RECORD LENGTH 11700 BYTES.')

RETURN
* C

1700 CALL QUPLOT
RETEUP1

C
1800 WRITE (*,1810)
1810 FORMAT(' PAUSE'/' PAUSES =NTIL A RETURN IS TYPED.')

RETURN
C
1900 CALL QUPROC

RETURn
C
2000 CALL QUREAD

RETURN
C
2100 CALL QUSTET

RETUJRN
C
2200 WRITE (*,2210)
2210 FORMAT(' TITLE'/' THE NEXT LINE TYPED WILL BE A TITLE',

1 ' FOR THE DATA.')
RETURN

C
2300 WRITE (*,2310)
2310 FORMAT(' EXAMPLE:'/' V3 - IE5'/' WILL SET USER VARIABLE 3 TO IZ5')

RETURN
C
2400 CALL QUWRIT

RETURN
C
2500 WRITE (*,251o)
2510 FORMAT(' EXMPLE:'/' WAIT 100'/

1 ' WILL WAIT FOR 100 TIMES APPROXIMATELY 9.2 mILLISECONDS,',
2 ' OR ABOUT 0.92 SECONDS.')

RETURN
C
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C userr. qo
c
c This module was written to interface PICAX with
c the Quasi-optical gyrotron experiment at the
c Naval Research Lab, Washington D.C.

c Written by:
c Tom Hargreaves
c JAYCOR
c 205 S. Whiting St.
a Alexandria, VA 22304
c

c Last modification: September 27, 19P5
C

C

C

$storage:2
C

SUBROTMINE UPLOT
c_

' This routine plots the data.
c

c cvar (I) =.0 Cathode voltage vs. time
C 1 Intermediate voltage vs. time
a 2 Cathode current vs. time
C 3 Collector current vs. time
c 4 Microwave diode vs. time
c 5 interferometer diode vs. time
c 6 Interferometer diode vs. mirror spacing
c 7 Microwave diode vs. cathode voltage
c 9 Microwave diode vs. cathode current
c 9 Microwave diode vs. collector current
c 10 Microwave diode vs. magnetic field
c

common / p c var I n c var, c var (4)
COMN /Ui VAR / U VAR, U VAR (150)
common I data / atten (20), datran (16,2), trrec (I00n,I0),

c freq (1000,2), data (I00,I0)
comon / stp num / n stp b, n stp tp, n stp v, n stp cr,

c n stp al, n dat, n freq, n dat ar
common / datime / idate (h), itime (4)
dimension time (I000)
dimension yl(1000), y2(1000), y3(1000), y4(1000), y5(1000)
dimension errl(1000), err2(1000), err3(i000), err ( 000),

c err5(1000)
equivalence (yl(1),trrec(I,I)),(errl(1),trrec(1,2)),
c (y2(I),trrec(1,3)),(err2(l),trrec(I,L)),
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c (y4(1),trrec(1,7)),(err4(1),trrec(1,8)),
a (y5(1) ,trrec(1,9)) ,(err5(1) ,trrec(l,lO))
dimension freql (100o), po (100o)
equivalence (freqil),freq(1,2)),(pos(l),r-req(1,1))
dimension y6(i00), yT(100), y~(100), y9(b00), ylo(100)
dimension err6(100), errT(100), errl(100), err9(l00), errI0(b00)
equivalence (y6(l),data(l,l)),(err6(32,data(l,2)),
c (yT(l) ,data(1,3)) ,(errT(l) ,data(l,h)),
c (y8(1) ,data(1,5)) ,(err8(l) ,data(1,6)),

c (y10(l) ,data(1,9)) ,(errI0(1) ,data(1,10))
character x].abel*25, ylabel*25

c For the x-axis label :jcolx = 340 - 4 *ncharx
c jrowx = 10
c For the y-axis label : coly = 8
c jrovy = 100 + 4 * nchary
c For the title Jcolt =340 - 4 * nchart
c Jrovt = 189
c

iff(cvar(1) .ge. 0.0 .and. cvar(l) .le. 5.0) then
c
c Calculate the time array (in microseconds).

deltat = 1.0 / 30.0
do 10 1 = 1,1000

10 time Wi = ffloat (i-1) * deltat
nplot =101 + ifix (cvar(1))
nplot =if ix (uvuar(nplot))
npt - i±'ix (uvar(17 + nplot))
if (nplot .eq. 0) then
write (*,'('' No data for plot.'')')
return

elseif (nplot .eq. 1) then
call uplotl (time,yl,npt)

elseif (nplot .eq. 2) then
call uplotl (time,.y2,npt)

elseif (nplot .eq. 3) then
call uplot. (time,y3,npt)

elseif (nplot .eq. 4~) then
call uploti (time,yU,npt)

elseif (nplot .eq. 5) then
call uplotl (time,y5,npt)

else
write (,('Illegal transient recorder number.'')'
return

endif
elseif (cvar(1) .eq. 6.0) then
npt = mnt (uvar(16))
call uploti (pos,ffreql,npt)
elseif (cvar(1) .ge. 7.0 .and. cvar(1) .1e. 10.0) then
npt = n dat ar
if (cvar(l) .eq. 7.0) then
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call uplotl (yT,v6,npt) 29
elseif (cvar(1) .eq. 8.0) then
call umlotl (y-8,yE,npt)

elseif (cvar(1) .eq. 9.0) then
call uplotl ( y9,y6,npt)

elseif (cvar(1) .eq. I0.0) then
call uplotl (ylO,y6 ,npt)

endif
else
vrite (*,'('' Plot number out of range.'')')
return

endif
c

c Do axis labeling here.
c

if (cvar(1) .ge. 0.0 .and. cvar(1) .le. 5.0) then
xlabel = 'Time (microsec)'
ncharx = 16
Jcolx = 276
elseif (cvar(1) .eq. 6.0) then
xlabel = 'Mirror Spacing (im)'
nclarx = 20
icoix = 260

elseif (cvar(1) .ge. 7.0 .and. cvar(1) .le. l0.0)then
ylabel. = 'Microwave diode'
nchary = 15
jroy = 160

endif
if (cvar(l) .eq. 0.0) then
ylabel = 'Cathode V (kV)'
nchary = 15
jrovy = 160

elseif (cvar(1) .eq. 1.0) then
ylabel = 'Intermediate V (kV)'
nchary = 20
Jrovr = 180

elseif (cvar(1) .eq. 2.0) then
ylabel = 'Cathode I (A)'

nchary = 14
Jrovy = 156

elseif (cvar(1) .eq. 3.0) then
ylabel = 'Collector I (A)'
nchary = 16
Jrovy = 164

elseif (cvar(1) .eq. 4.0) then
ylabel = 'Microwave diode'
nchary = 15
jrovy = 160
elseif (cvar(1) .eq. 5.0) then
ylabel = 'Interferometer diode'
nchary = 20
Jrovy = 180

elseif (cvar(1) .eq. 6.0) then
ylabel = 'Interferometer Diode'
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nchary = 20
jrovy = 180

elseif (cvar(l) eq. 7.0) then
xlabel = 'Cathode V (kV)'
ncharx = 15
J colx = 280
elseif (cvar(l) .eq. 8.0) then
xlabel = 'Cathode I (A)'
ncharx = 1h
jcolx = 284
elseif (cvar(l) .eq. 9.0) then
xiabel = 'Collector I (A)'
ncharx = 16
Jcolx = 276

elseif (cvar(l) .eq. i0.0) then
xlabel = 'Magnetic Field (kG)'
ncharx = 20
Jcolx = 260
endif

call qgtxt (ncharx,xlabel,3,Jcolx,10,O)
call qgtxt (nchary,ylabel,3,8,jrowy,-l)

c Print the time and date that the data ms taken.
c

write (*,'(57xi2''/''i2''/''i4'' , 1#12fI:f'i2'':''i2)')

c idate(2), idate(3), idate(1), (itime(i), i = 1,3)
c

return
end

subroutine uplotl ( x, y, npt )
c

* C

c This routine does the actual plotting as well as
c drawing both sets of axis.

C

dimension x(1000), y(1000)
common / p c var / n c var, c var (4)
COMMON /U VAR / U VAR, U VAR (150)

c
c Check for xst, xfin, yst, and yfin (the plot boundaries).

xst = uvar (97)
xfin = uvar (98)
call minmax (xstxfinxnptxmajornx)
yst = uvar (99)
yfin = uvar (I00)
call mmmx (yst,yfin,y,npt,ymajor,ny)

c
C Calculate xmin, xmx, ymin, ymax.
c
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xmin = xst - 0.17 * (xfin - xst) 31
xmax = xfin + 0.1 * (xfin - xst)
ymin = yst - 0.23 * (yfin - yst)
ymax = yfin + 0.11 * (yfin - yst)

C
c Set up for the plot.
c

iopt a 0
call qplot (0,639,0,199 ,xmin ,xmax ,ymin ,ymax ,xs ,yst,

c iopt,1.0,1.0)
if (iopt .eq. -2) then
write (*,'(u" Input error'')')

return
endif
call qsetup (0,3,-1,3)

c
c Plot the points here.
C

call qtabl (O,npt,x,y)
C

c Plot the first set of axis here.
c

call qxaxis (xst,xfin,xmajor,l,1,nx)
call qyaxis (ystyfin,ymaJor,l,1,ny)

c
c Plot the second set of axis here.
c

iopt = 0
call qplot (0,639,0,199 ,xmin,xmex,ymin,ymax,xfin,ytin,

c iopt,l.0,1.0)
if (iopt .eq. -2) then
write (*,'('' Input error for the second set of axis.'')')
return
endif
,mJor = - xjor
ymaj or = - ymajor
call qxaxis (xst,xfin,xmajor,l,0,0)
call qyaxis (yst,yfin,ymajor,1,0,0)

c
return
end

* c
subroutine minmax (rst,rfin,r,npt,rmajor,n)

c
* c- -------- ------------ - -- -

c This routine finds the minimum and maximum of
c the array r. It also calculates some of the
c parameters used in the plotting routines.
c

c

dimension r (I000)
c
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if (rst .eq. rfin) then
rst - amini (r(1),r(2))
rfin = amaxl (r(1),r(2))
do 10 i = 3,nmt
rst = aminl (rst,r(i))

10 rfin = amaxl (rfin,r(i))
dif = rfin - rst
rst = rst - 0.1 * dif
rfin = --fin + 0.1 * dif

endif
if (rst .eq. rfin) then
if (rst .ne. 0.0) then
rst = 0.95 * rst
rfin = 1.05 * rfin

else
rst = -1.0
rfin = 1.0

endif
endif

C

c We need 1.0e6 > rst,rfin > -l.Oe 6

C

if (rst .gt. 1.Oe6) rst = l.Oe 6
- 1.0

if (rst .it. -l.Oe6) rst = -l.Oe6

if (rfin .gt. l.Oe6) rfin = 1.0e6
if (rf .it. -1.Oe6) rfin = -l.Oe6 + 1.0

dif = abs (rfin - rst)

c Calculate the distance between the major tic marks
c and pick n for the label format flO.n.
C

tl 10.0
naO

if (dif .gt. 5.0) then
do 20 i = 1,5
if (dif .le. tl) then
rm&Jor = 0.1 * tl
go to 40
elseif (dif .le. (2.0 * tl)) then
rmaJor = 0.2 * tl
go to 40
elseif (dif .le. (5.0 tl)) then
rmaJor = 0.5 * tl
go to 40

endif
20 tl = tl * 10.0

write (*,'(t' Cannot compute the tic mark spacing.'')')
rmajor = tl
go to 40
endif

n- 1
tl = 1.0
do 30 i= 1,8
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if! (dif .gt. (5.0 * ti)) then
rmajor = tl
go to 4o

elseir (dir .gt. (2.0 * ti)) then
rmaor = 0.5 *t.-

go to 40
elseif (dir .gt. ti) then
rmaJor =0.2 * ti
go to 40

endif

30 tl tl *0..
write (*'( cannot compute the tic mark spacing.'')'
rmajor = ti

40 continue
c
c We need 0<=n <= 3
c

if (ni gt. 3) n = 3

rst =anint ((rst / rmajor)) * rmJor
rfin =anint ((rfin /rmajor)) *rmajor

return
* end
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C
c userl.qo
c This module vs written to interface PICAX with
c the Quasi-optical gyrotron experiment at the
c Naval Research Lab, Washington D.C.
C
c Written by:
c Tom Hargreaves
c JAYCOR
c 205 S. Whiting St.
c Alexandria, VA 22304
c
c Last modification: October 3, 1985
C

c
a

$storage:2
c
C

SUBROUTINE UANLYZ
c

c-
c
c This routine will calculate the peak power as well as the
c efficiency using the calorimeter data as well as the pulse
c shape, voltage, and current data from the transient recorders.
c If the transient recorder data is unavailable, the routine will
c prompt for the pulse width, and will use the voltage and current
c data from the Data Translation card.
c
c cvar (1) = 0 Prompt user for rep rate.
S> 0 Rep rate.

c

COMMON /U VAR /N UVAR, UVAR (150)
common / p c var / n c var, evar (4)
common / data / atten (20), datran (16,2), trrec (I00oIo),

c freq (1000,2), data (I00,i0)
c

a Calculate the area under the microwave diode curve and the
c corresponding pulse width for the peak power. If the data
c is not available from the transient recorder, then ask the
c user for the pulse width.
c
c Note: It is assumed that the diode is working in the linear
c regime.
c

p width - 0.0
p max = 0.0
total = 0.0
n max - 0
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if (uvar (105) .eq. 0.0) then
write (*,'(" The microwave diode is unavailable from the ''

c "transient recorder.''/'' Enter the pulse width (sec)
read (*,*) p width

else
n = int (uvar (105) * 2.0 - 1.0)
do 10 i = 1,int (uvar (17+int (uvar (105))))
p max = amxl (p maxtr rec(in))
if (p max .eq. tr rec (in)) n max = i

10 total = total + tr rec (in)
C

c Assume that the transient recorders are running at 30 MHz.
c Therefor the points are 33.3 nsec apart.
c

if (p max .ne. 0.0) p width = 33.3e-9 * total / p max
endif

C
c Nov get the rep rate. If evar (1) = 0, prompt the user.
c

rep rat = evar (1)
if (rep rat .eq. 0.0) then
write (*,'('' Enter rep rate (Hz)
read (*,*) rep rat

endif
C

c Calculate the peak power (in kW) from the average power (in -4atts)
c of the calorimeter.

p peak = 0.0
if(rep rat .ne. 0.0 .and. p width .ne. 0.0) then
p peak = datran(int (uvar (40)),l)/(rep rat * p width * 1000.0)
endif

C
c Get the cathode voltage from the transient recorder if it is
c available, otherwise use the Data Translation data.

volt = 0.0
n volt = 0
if (uvar (101) .ne. 0.0 .and. n max .ne. 0 .and.C int(uvar(IT+int(uvar(l~l)))) .ge. n max) then

n volt = int (2.0 * uvar (101) - 1.0)
volt - tr rec (n mx,n volt)
else
volt = datran (int (uvar (35)),1)
endif

c Get the collector current from the transient recorder if it is
c available, otherwise use the Data Translation data.
c

cur = 0.0
n cur - 0

if (uvar (103) .ne. 0.0 .and. n max .ne. 0 .and.
c int(uvar(1Zint(uvar(103)))) .ge. n max) then

n cur = int (2.0 * uvar (103) - 1.0)

U

q
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cur = tr rec (n mx,n cur)
else
cur = datran (int (uvar (38)),:)

endif
C

c Calculate the efficiency here.
C

eta = 0.0
if (cur .ne. 0.0 .and. volt .ne. 0.0) then
eta = p peak / (volt * cur) * 100.0

endif
c
c Now print out the results.
C

write (*,'(/
c '' Diode pulse height = ''lpelO.3'' volts''/
c '' Pulse width = ''IlpelO.3" seconds''/
c '' Rep rate = I'lpelO.3'' Hz''/
c '' Cathode voltage = ''IlpelO.3" kV"/
c '' Collector current = "lpelO.3'' Amps'')')
c p max, p width, rep rat, volt, cur
write (*,'(/'' Peak power = ''lpelO.3'' kW''/
c '' Efficiency = ''IlpelO.3'' %'')') p peak, eta
RETIURN

i.. c
*o C

SUBROUTINE UINIT
c

c

c This routine initializes the variables from the
c user written subroutines.
c

c
c

COMMON /U VAR / U VAR, U VAR (150)
common/p files/nopen,lunopn(6) ,lunfnd( 6),nfound,

c irecl(6),irnr(6) ,irnw(6 ),irnwmx(6)
common / data / atten (20), datran (16,2), trrec (1000,10),
c freq (1000,2), data (100,10)
common /stp num / n stp b, n stp tp, n stp v, n stp cr,
c n stp al, n dat, n freq, n dat ar
common / increm / del b, del tp, del v, del cr, del al
common / u flags / strt fl, freq fl, base fl, n dt err, dt err
logical strt fl, freq fl, base fl, dt err
common / DT 2801 / base ad, corn reg, stat rg, dat reg
integer base ad, com reg, stat rg, dat reg
common / datime / idate (4), itime (4)

C

c The date and time arrays.
c

do 5 i = ,4
idate (i) = 0
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5 itime () = 037
c
c The user variables.C]

N U VAR = 150
do 10 i-l,nuvar

1o U VAR W = 0.0
C
c The read and write variables.
c

do 20 i=1,6
irecl (i) = 11700
irnr () = 1
irn.. (i) = 0

20 irnv (i) = 1
c
c The data arrays.
C

do 30 i=1,20
30 atten (i) = 0.0

do 40 I=i,16
do 4o J=1,2

40 datran (i,j) = 0.0
do 50 i=1,1000
do 50 J=1,10

50 trrec (i,j) = 0.0
do 60 1 = 1,1000
do 60 j = 1,2

60 freq (i,j) = 0.0
do 70 1 = 1,100
do 70 J = 1,10

70 data (i,j) = 0.0
c
a The data step numbers.

n stp b = I
n stp tp 1
n stp v= 1
n stp cr I
n stp al 1
n dat = 0
n freq = 1
n dat ar = 0

a The data increments.
dl b

del b = 0.0
del tp = 0.0
del v = 0.0
del or = 0.0
del 8.1 = 0.0

a The user flags.
C

99



strt fl = .false.
freq fl = . false.
base fl = .trae.

c
c Set the crate nmber to 1, and initialize the crate.
C

call crate (1)
call camcl (i)

C

c Set up the crate for DMA input and output.
c

call dmaset (1,2,1,1000)
* c

c Start the Data Translation board sampling.
C

base ad = #2ec
com reg = base ad + 1
stat rg = base ad + I
dat reg = base ad

C

c Stop the DT2801 board read any junk data and then clear any errors.
C

call out (com reg, #f)
C

junk = inp (dat reg)
call waitl (stat rg, #4, O)
call out (com reg, #I)

* c
c Set the clock rate. Send the command byte first.
C

call waitl (stat rg, 4, 0)
call out (corn reg, 3)

C
c Send the clock period = 250 microseconds 2.5 microsec * 100
c Note that the clock period is sent as tv bytes.
c Note that 99 * 2.5 microsec is the minimm period that allows
c the subroutine dtinp.asm to collect the data.
c

call vaitl (stat rg, 2, 2)
call out (dat reg, 100)
call vitl (stat rg, 2, 2)
call out (dat reg, 0)

c
c Set the A-D parameters. Send the command byte first.
c

call waitl (stat rg, 4, 0)
call out (com reg, #d)

c
c Send the gain code = 0
c

call waitl (stat rg, 2, 2)
call out (dat reg, 0)

c
c Send the A-D start channel 0.
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call 'vaitl (stat rg, 2, 2)
call out (dat reg, 0)

C

c Send the A-D end channel = 15

call vaitl (stat rg, 2, 2)
call out (dat reg, 15)

c
c Send the number of A-D conversions = 16.
c Note that two bytes are sent.
c

call waitl (stat rg, 2, 2)
call out (dat reg, 16)
call waitl (stat rg, 2, 2) I
call out (dat reg, 0)

c Set digital port 0 for output. Send the commnd byte first.
* c

call iwait. (stat rg, 4, 0)
call out (com reg, 5)
call vaitl (stat rg, 2, 2)
call out (dat reg, 0)

c
c Set all bits to 0 for port 0. Send the comand byte first.
c

call maitl (stat rg, 4, 0)
call out (com reg, 7)
call vaitl (stat rg, 2, 2)
call out (dat reg, 0)
call ,aitl (stat rg, 2, 2)
call cut (dat reg, 0)

c
c Check for any errors.
c

call vaitl (stat rg, 4, 0)
istat - inp (stat rg)
if (istat .ge. #80) thenc :

c Stop the DT2801 and read any junk data.
c

call out (corn reg, #f) U
junk = inp (dat reg)

c
c Send the read error register commnd.
c

call waitl (stat rg, 4, 0)
call out (corn reg, 2)

c Read the error register. Note that there are two bytes.c
call waitl (stat rg, 5, O)
ierrl = inp (dat reg)
call witl (stat rg, 5, 0)

10
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ierrh - inp (dat reg)C
C

vrite(*,'(I' Error initializing the Data Translation board.'')')
write (*,I(it DT2801 error register low byte "2i)') i.errl
write (*,'('' L'r2801 error register high byte = '1 3)' ierrh
endiff

C

C-

c

c This routine reads record number irnr (mnum) from
a logical unit number lun.
a
c evar(l) = 0 lun = 3
a = lun
C
c c'rar(2) - 0 irnr(lnum) =next record
c = irnir (Inum)

compon/p files/nopen,lunopn(6) ,lunfnd( 6) ,nfound,
c irecl(6 ),irnr(6 ),irnw(6),irnvmx(6)
conn/ pc var / nc var, avar0~
COMMON /U VAR I U VAR, UVAR(150)
common /data /-atten (20), datran (16,2), trrec (1000,10),

c freq (1000,2), data (t00,10)
common /stp mim / n stp b, n stp tp, n stp Y, n stp cr,
a n stpal, ndat, nfreq, ndat ar

common /p title / I title (36)
character I. title*2
common / datime / idate (4), itime (4)

* c
if (cvar(2) .ne. 0.0) irnr(num) = cvar(2)
read( 1un,rec-irnir(lnum) ,end=100 ,err=110) irecln,

c nuvar, (Ititle(i),i-1,36), (idatefi),iml,i), (itime(i),i1j,4),
c (uvar(i),i=l,nuvar),

c(atten(i),i-1,20),
c ((datran(i,j),i=i,16),J=1,2),

*c ((trrec(i,.j),i=1,int(uvar(17+((l+J)/2)))),.,=1,10),
a ((freq(i,j),J-1,2),i=l,int(uvar(16)))
write(*,'("' Record number ''i3'' is ''16'' by-tes long.'')')
a irnr (lnum), irecln

irnr(lnum) = irnr(lnum) + I.
c

c Put data into the accumnlative data array's.
c

n dat ar n dat ar + 1

102

- * 5~ L. ,-?;* S. .*** -.. :-.*~ *.- - -- p - .- ' - ~ - - -.



data (n dat ar,l) - datran (int(uvar(39)),l)
data (n~ dat ar,2) = datran (int(uvar(39)),2)
data (n dat earX3 = datran (int(uvar(35)),l)
data (n dat ar,4) - datran (int(uvar(35)),1
data (n dat ar,5) = datran (int(uvar(37)),1)
data (n dat ar,6) - datran (int(uvar(37)),l)
data (n dat ar,T) - datran (int(tivar(38)),1)
data (n dat ar,8) - datran (int(uvar(38)),1)
data (n dat ar,9) = 25.0 * (datran (int(uvar(31)),1) 18-A
c + datran (int(uvar(32)),l) 1 121.4)
data (n dat ar,10) - 25.0 * (datran (int(uvar(31)),2) 11A.

c + datran (int(uvar(32)),2) / 121.4~)
RETUJRN

1.00 write (*,i(tt Attempt to read mast end of rile''))
return

110 write(*,'(" Error on read''))

RETURNT
END

SUBROUTINE UWRITE (LUN ,lnum)

o This routine writes record number irnv(lnum)
c of length ireci to logical unit number lun.
c

c avar() -0 lun -2
ca lun

c cvar(2) -0 irny next record
c irnw

commn/p files/nopen,lunopn(6) ,lunfnd(6) ,nfound,
c irecl(6) ,irnr(6) ,irnw(6) ,irnwin(6)

common / p a var / n a var, cvar (4)
COMMON /U VAR /N U VAR, U VAR (150)
co mn /data / atten (20), datran (16,2), trnec, (1000,10),

c freq (1000,2), data (100,10)
common Istp num / n ..t-p b, n stp tp, n stp v, n stp cr,

c n stp al, n dat, n freq, n dat ar
common /p title / 1 title (36)
character 1 title*2
common / datime / idate (4), itime (4)

c
ir (int(cvar(2)) .gt.'(irnvmx(lnum)+I)) then
write(,'('' Out or sequence write is not allowed here.''!

c ' No record va~s written.'')'
return
elseir(cvar(2).ne.0.0.and.int(cvar(2)).ne.(irnvmx(lnum)+l))then
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20 write(*,'('' This will overwrite record number ''i3'' ''
c /" Enter I to overwrite, 9 to abort write.")'lint(cvar(2))
read (*,*) test
if (test .eq. 0.0) return
if (test .ne. 1.0) go to 20
irnw(lnum) = cvar(2)
else
irnwmx (Inum - irnwmx (Inum) + 1
endif

c
c Check to see if the data will fit in one record length.
c

nbytes - 734
do 100 i-1,5

100 nbytes = nbytes + 8*int(uvar(17+i))
nbneed z nbytes - irecl (l um)
if (nbneed .gt. 0) then
write(*,'('' Attempt to write past end of record.''/

c " No data was written.''/
c lx,i6'' total bytes are needed.'')') nbytes
return
endif

c

c Write data here.
C

write(l un,err=1000,rec=i rnw(l num) )i rec (1 num),
c nuvar, (ltitle(i),i=1,36), (idate(i),i=1,4), (itime(i),iz1,4),

c (uvar(i),i=1,nuvar),
c (atten(i),i0=1,20),
c ((datran(i,j),i=1,16),j=l,2),
c ((trrec(i ,j),i=l,int(uvar(17+((I+j)/2)))),jul,10),
c ((freq(i,j ),j=1,2),i-l,int(uvar(16)))
write(*,'('' Record number ''i3" is ''i6" hytes long'')')

C irnw(lnum), nbytes
irnw (num) = irnvwmx (lnum) + 1
RETURN

1000 WRITE (-,*) 'Error on write'
C

RETURN
END

C

C----------------------------------------------------------------
SUBROUTINE UZERO
commnon / data / atten (20), datran (16,2), trrec (1000,10),
c freq (1000,2), data (100,10)
common /stp num / n stp h, n stp tp, n stp v, n stp cr,

c n stp al, n dat, n freq, n dat ar
c
c Zero the accumulative data array here.
c

do 10 i -1,100
do 10 j - 1,10

10 data (ij) - 0.0
c

n dat ar 0
C

RETURN
END
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43

C
c user2.qo
C
c This module was written to interface PICAX with
c the Quasi-optical gyrotron experiment at the
c Naval Research Lab, Washington D.C.
c
c Written by:
c Tom Hargreaves
c JAYCOR
c 205 S. Whiting St.
c Alexandria, VA 223014
c
c Last modification: October 3, 1985
C

c
c
tstorage:2
c
C

SUBROUTINE U MATCH
c

c This routine defines additional (user written) commands.
c
c------------------------ ----------------------------------------
C

logical match
c

if(mtch(27,'tr ','Trigger on/off ))return
C

RETURN
END

C

SUBROUTINE UCMNDS (N)
c
C---- ---------------------- ------------

c
c The user written commands are executed here.
c

~C
* common /p c vat/ n c var, c var (4)

common / DT 2801 / base ad, com reg, stat rg, dat reg
integer base ad, corn reg, stat rg, dat reg

c
c ------------------------------------------- Trigger on/off
c

if (n .eq. 27) then
i data int (cvar(1))

c
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c Send the data to port 0. Send the comiand byte first. 4
c

call witl (stat rg, 4, 0)
call out (com reg, 7)
call vaitl (stat rg, 2, 2)
call out (dat reg, 0)
call vaitl (stat rg, 2, 2)
call out (dat reg, i data)
return
endif

c
RETURN
END

C

SUBROUTINE UINFO (N)
c

C
c

c This routine gives information about the user written commands.
c

c
c

if (n .eq. 27) then
write (*,270)

270 format (I Trigger on/off'//' ex: "tr n" will:'//
I ' n = 0 Turn trigger off.'/
2 ' n = 1 Turn trigger on.')

return
endif

C

RETURN
END

- --------------- - --------------------

SUBROUTINE UVLIST
c
C ---------------------------------------------
c
c This subroutine lists the user variables.
c Different variables are listed depending on the value
c of variable cvar(1).
C

c cvar(1) = 0 List variables numbered 1-30
c = 1 List variables numbered 31-46
c = 2 List variables numbered 47-62
c = 3 List variables numbered 63-75
c = 4 List variables numbered 76-96
o = 5 List variables numbered 9T-100
c = 6 List variables numbered 101-110
c = 7 List variables numbered 111-130
c = 8 List variables numbered 131-14o
c = 10 List attenuator values
c = 11 List datran (i,j)
c = 12 List trrec (i,j) for channel cvar(2)
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cC,

C

comon / p c var / n c var, c var (4)
COMMON /U VAR / N u VAR, U VAR (so)
comon / data / atten (20), datran (16,2), trrec (I000,I0),
c freq (1000,2), data (100,10)
common / p title / 1 title (36)
character type*1, htring*35, I title*2
comon / datime / idate (4), itime (4)

c
write(*,'('' Title: "1,36a2)') 1 title
write (*,('' Experiment date and time :"i2'/'i2"/'FJ4

c '' "i2'':''i2'':''i2)') idate (2), idate (3), idate (1),
c (itime(i), i = 1,3)
n = 1 - cvar (i)
go to (10,20,30,40,50,60,T0,R0,90,l,100,110,120) n
rite(*,'(" Parameter out of range.'')')

call info (15)7
return

c
*c List experimental p~rameters here.

C

10 write(*,'('' List of experimental parameters.'")')
type a trr

string - 'Initial cavity magnetic field (kG).'

call define (1,type,string)
string = 'Final cavity magnetic field (kG).'
call define (2,type,string)
type = 'i'
string = 'Number of steps.'
call define (3,type,string)
type 2 Or$
string = 'Initial cavity field taper (W).'
call define (4,tpe,string)
string = 'Final cavity field taper (W).'
call define (5,type,string)
type = $it
string = 'Number of steps.'
call define (6,type,string)
type - 'r=
string = 'Initial e-beam voltage (kV).'
call define (7,type,string)
string = 'Final e-beam voltage (v).'
call define (8,type,string)
type = is

string = 'Number of steps.'
call define (9,type,string)
type = 'rl
string a 'Initial e-beam current (A).'
call define (10,type,string)
string - 'Final e-beam current (A).'
call define (II,type,string)
type =

107



. . . . . . . . . . . . . . . . . .. . . -.. ...-- --. .71 -

string - 'Number of steps.'
call define (12,4type,string)
type = r
string = 'Initial e-beam alpha.'
call define (l3,ty-pe,string)
string - 'Final e-beam. alpha.'
call define (lU,type,string)
type = i
string - 'Number of steps.'
call define (15,type,string)
string = 'Number of interferometer points.'
call. define (16,type,string)
string - 'Number of shots/pt. to avg. over.'

* call define (17,type,string)
string = 'Number of pts. for tran. rec. 1.'
call define (18,type,string)
string - 'Number of pts, for tran. rec. 2.'
call define (19,type,string)
string = 'Number of pts. for tran. rec. 3.'

.1* call define (20,type,string)
string = 'Number of pts. for tran. rec. 4.'
call define (21,type,string)
string = 'Number of pts. for tran. rec. 5.'
call define (22,type,string)
return

-' C

c List analog-digital channel numbers here.
c
20 write(V,('' List of Data Translation channel numbers."')')

type , i

string = 'Supercon top coil current.'
call define (31,type, string)
string - 'Supercon bottom coil current.'
Call define (32,type,string)
string - 'Trim top coil current.'
call define (33,tY'pe,string)
string - 'Trim bottom coil current.'
call define (34,type,string)
string - 'Cathode voltage.'
call define (35,type,string)
string - 'Intermediate anode voltage.'
call define (36,ty-pe,string)
string - 'Cathode current.'
call define (37,type,string)
string = 'Collector current.'
call define (3A,type,string)
string - 'Microwave diode.'
call define (39,type,string)
string - 'Calorimeter.'
call define (4 0,type,string)
string z: 'Interferometer position.'

0 ~ call define (4l,ty-pe,string)
string = 'Interferometer diode.'
call define (42,typetstring)
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return7

c List Transiac digital-analog channel numbers here.

30 write(*,'(t Transiac digital-analog channel numbers.'')')
type =fi
string = 'Supercon top coil current.'
call define (47,type~string)
string ='Supercon bottom coil current.'
call define (l8,type,string)
string ='Trim top coil current.'
call define ()49,type,string)

4 string = 'Trim bottom coil current.'
call. define (50,t-ype,string)
string a 'Cathode current.'
call define (51,type,string)
string = 'Collector current.'
call define (52,type,string)
return

c
c List Camac slot numbers here.
c
4~o write(*,'('" Camac slot numbers.'')')

ty-pe fi
string - 'Controller.'
call define (63,ty-pe,string)
string = 'Digital-analog converter.'
call define (64,type,string)
string = 'Hex attenuator.'
call define (65 ,type,string)
string a 'Differential amplifier.'
call define (66,type,string)
string = 'Transient recorder number 1.'

* call define (67',type,string)
string - 'Transient recorder number 2.'
call define (68,type,string)
string = 'Transient recorder number 3.'
call define (69,type,string)
string - 'Transient recorder number 4..'
call define (70,type,string)
string - 'Transient recorder number 5.'
call. define (71,type,string)
return

c
c List the attenuator numbers for the transient recorders here.

*c Hex attenuators are numbers 1-6.
c Differential amplifier is number 7.

* 50 write(''(' Attenuator numbers (Differential amp is 7)'')'
write(*,'(/"' Note: T"hese are applied only to the transient''

c '' recorder data.'')'
type=fi
string a 'Thlimber of attenuators (20 mximum).'
call define (T6,type,string)
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string 'Superconductor top coil current.' -S

call define (77,ty-pe,string)
string - 'Superconductor bottom coil current.'
call define (78,tyne,string)
string z 'Top trim coil current.'
call define (79,type,string)
string = 'Bottom trim coil current.'
call define (80,tyme,string)
string = 'Cathode voltage.'
call define (81,type,string)
string = 'Intermediate anode voltage.'
call define (82,type,string)
string = 'Cathode current.'
call define (83,type,string)
string = 'Collector current.'
call define (84,type,string)
string = 'Microwave diode.'
call define (85,type,string)
string = 'Calorimeter.'
call define (86,type,string)
string - 'Interferometer position.'
call define (87,type,string)
string - 'Interferometer diode.'
call define (88,type,string)
return

C
c List plot variables here.
c

6o Write(*I I'' Plot variables.'')')
type = Irv

string = 'X-axis minimum.'
call define (97,type,string)
string = 'X-axis maxim m.'
call define (98,type,string)
string - 'Y-axis mininum. '
call define (99 ,type,string)
string - 'Y-axis maximum.'
call define (100,type,string)
return

C
c List the number of the transient recorder used to
c measure each parameter here.
c
TO write(*,('' Transient recorder associated with each ''

c ''parameter.'')')
type =Vi
string = 'Cathode voltage.'
call define (ol0,type,string)
string = 'Intermediate anode voltage.'
call define (102,type,string) z

string = 'Cathode current.' .a
call define (103,type,string)
string = 'Collector current.'
call define (104,type,string)
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string - 'Microwave diode.'
call define (105,ty-_pe~string)
string = 'Interferometer diode.'
call define (:_06,type,string)
return

C
c List calibration factors for the DT2P0l here.
c
80 write(*,'(' Calibration factors for the Data Translation'

c "' card only.'')'
type - e
string = 'Supercon top coil current (API)'
call define (111,type,string)
string = 'Super--on bottom coil current (A/V)'
call define (112,type,string)
string = 'Trim top coil current (A/V)'
call define (113,type,string)
string = 'Trim bottom coil current (A/V)'
call define (11l&,type,string)
string = 'Cathode voltage (kV/v)'
call define (115,type,string)
string - 'Intermediate anode voltage (kV/V)'
call define (116,type~string)
string = 'Cathode current (A/V)'
call define (1lT,ty-pe,string)
string - 'Collector current (A/V)'
call define (118,type string)
string - 'Microwave diode (kW/V)'
call define (119,type,string)
string = 'Calorimeter (W/V)'
call define (l20,ty'pe,string)
string - 'Interferometer position (mills/V)'
call define (121,type,string)
string - 'Interferometer diode (w/v)'
call define (122,type,string)
return

* c
c List calibration factors for transient recorders.

* c
90 write(*,'("' Calibration factors for the transient recorder''

c tye= ''" data only.'')'

string - 'Cathode voltage (kV/V)'
call define (131,type,string)
string = 'Intermediate anode voltage (kV7/V)'
call define (132,type,string)
string = 'Cathode current (A/v)'
call define (133,tyrpe,string)
string - 'Collector current (A/V)'
call define (l3i4,type,string)
string = 'Microwave diode (k1W/V)'
call define (135,tyoe,string)
string = 'Interf.erometer diode (kW/V)'
call define (136,ty-pe,string)
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return
c

a List attenuator values here.
C

:00 vrite(*,P(' Attenuator mrmber''l0x''VaJ~ue'')')
do 105 1-1,7

return

* C List Data Translation data (datran(i,J)) here.
C

110 write(*,'("' Channel''10x''Mean''10x''Mean square'')')
do 115 iiE

*115 write(*,'(4x,i2,7x,1pel2.5,12x,1pe12.5)')i,(datran(i,j),
c J=1,2)

return
C

c List transient recorder data here (trrec(i,j)).
C

1 20 istrt= I
iend -9
if (cvar(2) .gt. 0.0 .and. cv'ar(2) .le. 5.0) then
istrt =2.0 cvsar(2) -1.0

iend =2.0 *cvar(2) -1.0

endif
do 125 i=istrt,iend,2
mum - (i~l) / 2
write(*,'("' Transient recorder mumber ''42)' num
vrite(*,t(!'' Point''10x''Mean''10x''Mean square'')'
do 125 J=1,int(uvar(17+.ium))

125 wite(,(x,i4,6x,1pel2.5,6x,lpel2.5)'XJ,(trrec(j,k),
c k--i,(i+l))
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C
C user3.qo
c

c This module was written to interface PICAX with
c the Quasi-optical gyrotron experiment at the
c Naval Research Lab, Washington D.C.
C
c Written by:
c Tom Hargreaves
c JAYCOP
C 205 S. Whiting St.
c Alexandria, VA 22304
C

c Last modification: September 26, 19P5

C

c
C

tstorage:2

* C

C
SUBROUTINE QUANAL
write (*,l00)

100 format (' Analyze the data'/
c ' This routine will calculate the peak power and the peak/
c efficiency using the calorimeter data, the microwave diode'/
c data (if available) and the current values of the user'/
c variables.'//' ex: an m'/
c where: M = 0 will prompt for the rep rate'/
c = rep rate')

RETURN
ElD

C

C_

SUBROUTINE QUPLOT
write (*,lO0)

100 format (' Plot the data'/' ex: "pi n" will plot:'/' n'5x'plot'!
1 ' 0 Cathode voltage vs. time'/
2 1 Intermediate voltage vs. time'/
3 ' 2 Cathode current vs. time'/
4 3 Collector current vs. time'/
5 ' Microave diode vs. time'/

6 5 ,nterferometer diode vs. time'/
7 6 Interferometer diode vs. mirror spacing'/

8 7 Microwave diode vs. cathode voltage'/
9 8 Microwave diode vs. cathode current'/

,* ! ' 9 Microwave diode vs. collector current'/
2 10 Microwave diode vs. magnetic field')

RETURN
~END

C

C - -' - -- " -- - - -------------------- ------ ------------------
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SUBROUTINE QUPROC -2

write (*,100)
100 format (' Proceed'/' This command will restart the experiment'

1 ' from the point where it was interupted.')
C

RETURN
END

C
C -----------------------------------------------------------

SUBROUTINE QUREAD
write (*,100)

100 format (' Read a record from a disk file'/' ex: "r nmill

1 ' will read record number m from logical unit number n.'/
2 ' m = 0 will read the next record.'/
3 ' n = 0 will read from the default LUN (3).')

C
RETURN
END

c
C -----------------------------------------------------------

SUBROUTINE QUSTRT
write (*,100)

100 format (' Start the experiment'/' ex: "s n Mi"'/
1 ' n = 0 will take the normal data.'/
2 ' n I 1 will scan the interferometer.'/
3 ' m = 0 will subtract the haseline from the transient
4 'recorder data.'/
5 ' m >< 0 will not subtract the ndseline.')

c
RETURN
END

C

C -----------------------------------------------------------
SUBROUTINE QUWRIT
write (*,100)

100 format (' Write a record to a disk file'/' ex: "w n m"'/
i ' will write record number m to logical unit number n.'/
2 ' = 0 will write the next record.'/
3 ' n = 0 will write to the default LUN (2).')

c
RETURN
END

c
C -----------------------------------------------------------

SUBROUTINE QUZERO
write (*,100)

100 format (' Zero'/' will zero the accumulative data arrays.')
c

RETURN
END

114

. " '. ' % q, , ,-,- - , t , J- *" .- 1'-'- .* " - .s '. ',-,- .-, - . . - * . "'- .". " "" ' "
"



c user4.qo
c

c This module was written to interface PICAX with
c the Quasi-optical gyrotron experiment at the
c Naval Research Lab, Washington Q.C.
c
c Written by:
c Tom Hargreaves
c JAYCOR
c 205 S. Whiting St.
c Alexandria, VA 22304
c
c Last modification: October 1, 1985
c

C

c

* Cc

subroutine sc b set (b,taper,func)
C
c---------------------------------------------------------------
c
c This routine services the superconducting magnet.
c
c func = 0 Set the magnet currents.
c func = I Check to see if the magnet has charged
c to full current yet. Set:
C func = 0 if done.
c func= I if not yet done.
c
c---------------------------------------------------------------
c

c See the addendum to the users manual for the derivation of
c the formulae for the two current values.
c This routine makes use of the following facts:
C
c 1) For a level field at 50 kG:
c top coil current = 11.8 amps
c bottom coil current = 121.4 amps
c
c 2) The power supply level is programmed as:
c 0 volts => 0l amps

" c -6 volts => 150 amps
* c

c 3) The minutes full scale is still programmed at the power supply.
c See section III, figure 5a in the IGC magnet manual.
c
c 4) The Transiac 3016 DAC has a resolution of + or - 3 millivolts
c which corresponds to + or - 75 milliamps at the magnet.
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qc

common / data / atten (20), datran (16,2), trrec (100oin),
c freq (1000,2), data (I00,I0)

COMMON IU VA / N U VAR, U VAR (150)
C

if (,unc .eq. 0.0) then
c

c Calculate the voltages to send to the DAC.
c

top car = (-b) * (taper * 147.45 - 10545.0) / (taper * 22.19 +
c 4438.0)

bat cur = b * (taper * 258.43 + 10775.0) / (taper * 22.19 +
c 4438.0)
top vol = (-top cur) * 6.0 / 150.0
bot vol = (-bot cur) * 6.0 / 150.0

c
c Ensure that the two voltage values are between 0 and -4.88 volts.
c

if (top vol .gt. O) top vol - 0.0
if (top vol .it. -4.88) top vol = -4.88
if (bat vol .gt. 0) bot vol = 0.0
if (bot vol .it. -4.88) bat vol = -4.88

n d top = nint (top vol * 3276.7)
n d bat = nint (bat vol * 3276.7)

* c
c Get the camac slot number and the DAC channel numbers.
c

n = int (uvar (64))
n a top - int (uvar (47))
n a bot - nt (uvar (48))
nq = 0
nx= 0
call camo (n, 16, n a top, n d top, nq, nx)
if (nq .ne. I) write (*,'(If Q = "i141 while attempting ''

c "to set the top superconductor current.'')') nq
nq= 0
nx = 0
call came (n, 16, n a bat, n d bot, nq, nx)
if (nq .ne. I) write (4,'(" Q = "i14f while attempting ''

c ''to set the bottom superconductor current.'')') nq
c
c Set up for DMA again
c

call dmaset (1,2,1,1000)
return
elseif ( func .eq. 1.0) then

c
c Compare the measured current to the desired current.
C

if (abs (top cur - datran (int (uvar (31)),1)) .le. 0.I) then
if (abs (bat cur- datran (int (uvar (32)),1)) .1e. 0.1) then
func = 0.0
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return -

endif
* endif

return
end

C
subroutine tr b set (alpha,fuanc)

a This routine services the trim coil.
c
c fu.nc = 0 Set the magnet currents.
c func - 1 Check to see if the mgnet is fuilly
c charged yet. Set
c func = 0 if done.
c faxnc = 1 if rnot yet done.
a

c-

"uc= 0.0
return
end

* c
subroutine v set (volt,func)

* c
c
a
c This routine sets the electron gun voltage.
c
c fainc - 0 Set the voltage.
c func =1 Check to see if the modulator is f~uy
c charged yet. Set:
c fuxnc - 0 if done.

*c ftrnc - 1 if not yet done.
c

* c------
c

fuinc, 0.0
return
end

* c
subroutine cur set (cur,ftinc)

*c This routine sets the electron gun current.
c
c fuanc - 0 Set the current.
a flnca I Check to see if the gun is up tothe
c specified current yet. Set:
I fu~nc =0 if done.
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C fnc I if not yet done. 0
C

fune = 0.0
return
end

subroutine gt attn (att)
c
c

c This routine gets the attenuator values from the
c Camac crate. It also gets the differential amplifier
c value. The values are stored in array att(20)
c

c 1-6 Lecroy 8102 hex attenuator.
c 7 Transiac differential amplifier.
C

c-

coMMoNIuVA / U VAR, U VAR (150)
dimension att (20)
integer d, q, x
do 10 i=1,20

10 att(i) - 0.0
* C

c Set hex attenuator slot number to n.

a= uvar (65)
do 20 i = 1,6
x= 0
d 0
q=0

call cami (n,O,i,d,q,x)
if(x .ne. I) then
write(*,,(,, Error reading attenuator number ''i3)')i
go to 20
endif

att (i) = l.O/float(((d*5) / 4))
20 continue
c

c Set differential amplifier slot number to n.
C

n = uvar (66)
x=0

d O
q 0call caro (n,O,O,d,q,x)

if(x .ne. I) then
write(,' ('' Error reading differential amplifier'')')
return
endif

C
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c If d > 6 then filter is in.
c

if (d .gt. 64) d = d- 128
att (7) = 0.05
if (d .gt. 0) att (7) float (d) / 10.0
if (d .gt. 2) att (7) - float (d) / 8.0
if (d .gt. 6) att (7) = float (d) / 6.4

c Set up for DMA again
C

call dmaset (1,2,1,1000)
return
end

subroutine real dt

C

c This routine converts the raw data from the Data
c Translation card into real world units.
C
c Note that the data in array dat (i,2) is squared.
C

comon / data / atten (20), datran (16,2), trrec (I000,I0),
c freq (1000,2), data (ioo,i0)

c COtMt.N /U VAR /N U VAR, U VAR (150)

fac = 20.0 / 4096.0
do i00 i = 1,j6

c
c F.ind the parameter associated with this data.

n -0
do 10 J a 31,42
if (i .eq. int (uvar(J))) n j J - 30

10 continue
C
c Nov get the calibration factor.
c

cal - 1.0
if (uvar (110+n) .ne. 0.0) cal - uvar (110+n)
if (n .eq. 0) cal = 1.0

C

c Now convert the data.
c

datran (i,-. cal * (datran (ii) * fac -0.0)
100 datran (i,2) = (cal*(sqrt(datran (i,2)) * fac - 10.0)) ** 2

return
end

subroutine real tr
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c This routine converts the raw data from the mransiac
c trasient recorders into real world units.
c
C Note that the data in trrec (i,j),J=2,4 ,... is squared.
c
c base fl = .true. Subtract baseline.
c a .false. Do not subtract baseline.
c
C
C

common / data / atten (20), datran (16,2), trrec (1000,10),
c freq (1000,2), data (i00,10)

COMMON /U VAR / N U VAR, U VAR (150)
common / p c var / n c var, c var (4)
common / u flags / strt fl, freq fl, base fl, n dt err, dt err
logical strt fl, freq fl, base fl, dt err

* c
C This routine is set up for a maximum of 5 transient recorders.
c

do 100 J = 1,5
if (int(uvar(17+J)) .le. 0) go to 100

c
n = int (uvar(66+j))
nx 0
nq= 0
nd= 0

c
c Get the attenuator value and the calibration factor here.
c

att = 1.0
cal = 1.0
do 10 i =1,5
if (irt(uvar(100+i)) .eq. J) then
if (int(uvar(80+i)) .ne. 0) att - atten (int(uvar(R0 i)))
if (uvar (130+i) .ne. 0.0) cal = uvar (130i)

endif
10 continue

if (int(uvar(106)) .eq. J) then
if (int(uvar(88)) .ne. 0) att = atten (int(uvar(88)))
if (uvar (136) .ne. 0.0) cal = uvar (136)

endif
* c

C Put the variance of the data (sigma**2) into tr rec (i,2*J).
c sigm*2 = <x**2> - <x>*e2
c

do 20 i = l,int(uvar(1T+J))
20 tr rec (i,2*J) = tr rec (i,2 J) - (tr rec (i,2*J-)*2)
c
c If base fl is false, then don't get the offset data.
c

if (.not. base fl) go to 45
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a Get the data offset from the transient recorder
*c and add it to the data.

c

c in order to read the offset correctly, there mist be no trigger
*c puse until at least TOO microseconds after the F(27)*A(0)

c camc call. Therefore, start this sequence immediately after
c a trigger pulse. This method should be good for rep rates up
c to at least 100 Hz.
C

do 25 i-l 2
23 call cam (n,83,0,nd,nq,nx)

if (nq .ne. 1) go to 23
call camo (n,9,0,nd,nq,nx)
if (nq .ne. 1) write (*,'('' Q U "1i4i' while attempting '

c ''to start sampling for transient recorder ''iW') nq, j
call ciam (n,26,o,nd,nq,nx)
if (nq .ne. 1) write (*,'('' Q = "1i4'' while enabling the '

*~ c "'LAM for transient recorder ''i2)) nq, j
25 continue

call came (n,27,0,nd,nq,nx)
if (nq .ne. 1) write (*~t Q, , ''14" while attempting
c ''to read offset for transient recorder 'li2)') nq, j

c

c Test the LAM to see if the transient recorder data
c is ready to be read by the computer.
a

*30 call came (n,8,0,nd,nq,nx)
if (nq .ne. 1) go to 30

c Read the data here.

do 40 i - l,int(uvar(17.3))
call camid (n,2,0,nd,nq,nx)
tr rec (i,2*3-l) - tr rec (i,2*3-l) - float (rid)
if (nq .eq. 0) write (*,'('9 . - 0 for transient recorder '

c ''data point 11i2'' , ''14)1) i,j
140 continue
45 continue

C Restart the transient recorder sampling and set
a up the LAM again.

call camo (n,9,0,nd,nq,nx)
if (nq .ne. 1) write (*,'("C Q - ''il4'' while attempting '

c ''to start sampling for transient recorder ''i2)') nq, j
call camo (n,26,0,nd,nq,nx)
if (nq *ne. 1) write (*,'(,' Q a1W' while enabling the '

c ''LAM for transient recorder ''i2)) nq, 3
c
ri Convert the data here.
C

do 50 i1 l,int (iavar(lT+J))
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tr rec (i,2*j-l) = cal * tr rec (i,2*j-l) * 0.002 / att 60
50 tr rec (i,2*J) - (cal *(sqrt (tr rec(i,2*j))) * 0.002 / att) * 2
100 continue
C

c Set up for DMA again
C

call dmaset (1,2,1,1000)
C

return
end
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C

a user5.qo
c
c This module was written to interface PICAX with
c the Quasi-oltical gyrotron experiment at the
c Naval Research Lab, Washington D.C.
C
c Written by:
c Tom Hargreaves
c JAYCOR
c 205 S. Whiting St.
C Alexandria, VA 22304
c
C Last modification: September 27, 19A5
C
c

cC

$storage:2
c

* C
SUBROUTINE UPDATE

Cc-
Cc
C This routine takes the data from the experiment.
c If freq fl is true then only the interferometer
c data is taken.
C
C- -e--

C0MMON /? FAGS/ ROG ON, EXPT ON, QUERY
corn / p c var n c var, c var (14)
COMMON /U VAR /I uVAR, U VAR (150)
comon / data / atten (20), datran (16,2), trrec (1000,10),

a freq (1000,2), data (1oo,1o)
common / stp rum / n stp b, n stp tp, n stp v, n stp or,

c n stp al, n dat, n freq, n dat ar
common / increm / del b, del tp, del v, del cr, del al
common / u flags / strt fl, freq fl, base fl, n dt err, dt err
logical strt fl, freq fl, base fl, dt err
LOGICAL ?ROG ON, EXPT ON, OTTERY

c.
c Get the data from the Data Translation board.
C

call gt dtrn

c Check for an error reading the DT12801.

if (dt err) return
if (.not. freq fl) then

C

a Get the data from the Camac crate.
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call. gt, trec
end if

c Check the number of Jata shots taken so far.
C

n dat - ni dat + I.
if 'kn dat .1t. int(ttvar(17))) return

C

c Average the data here.
C

do 100 i=1,16
do 100 J-1,2

100 datran (i,j) = datran (i,j) /uvar (17)
if (.not. freq fl) then
do 110 J-1,5
do 110 i1l,int(uvar(17+j))
trrec (i,2*j-l) = trrec (i,2*j-1) / uvar (17)

110 trrec (i,23j) = trrec (i,2*j) / uvar (17)
endif

C

*c Convert the data into real world units.

call real dt

Pc If freq fl is true then put the interferometer
c data into the array freq.

'Pc

if (freq fl) then
freq (nfreq,1) - datran (int(uvar(I42j),i)
freq (nfreq,2) - datran (int(uvar(142)),2)
n freq - n freq + 1
if (n freq .1t. int(uvar(16))) return
n dat, - 0

* else
call real tr
endif

* c
*c P'ut data into the accuxmulative data arrays.
* c

n dat ar =n dat ar + 1
data (n dat ar,l) =datran (int(uvar(39)),l)
data (n dat ar,2) =datran (int(uvar(39)),2)
data (n dat ar,3) =datran (int(uvar(35)),1)
data (n dat ar,l&) =datran (int(uvar(35)),1)
data (n dat ar,5) =datran (int(uvar(37)),l)
data (n dat ar,6) =datran (int(uvar(37)),l)
data (n dat ar,7) =datran (int(uvar(38)),l)
d&.ta (n dat ar,8) =datran (int(uvar(38)),1)
data (n dat ar,9) =25.0 * (datran (int(uvar(31)),1) 118-

c + datran (int(uvar(32)),1) / 121.4)
data (n dat ar,10) - 25.0 *(datran (int(uvar(31)),2) /118.R
a + datran (int(uvar(32)),2) / 121.4)

c
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c The experiment is finished.
c

exvt on .false.

RETURN
EN D

C

SUBROUTITE JPROCD

C

c This routine restarts the experiment after it has
c been interupted.

* Cc*c If:

c n dat >= n dat mx then: Increment the parameters,
c zero the data arrays, and
c return.
c n dat < n dat max then: return.
C

C

common /p flags/ prog on, expt on, query"
common / p c var / n c var, c var (4)
COMM01/U VAR /N U VAR, U VA (150)
common / data / atten (20), datran (16,2), trrec (1000,10),

c freq (1000,2), data (I00,I0)
common / stp num / n stp b, n stp tp, n stp v, n stp cr,

c n stp al, n dat, n freq, n dat ar
common / increm / del b, del tp, del v, del cr, del al
coon / u flags / strt fl, treq fl, base fl, n dt err, dt err
logical strt fl, freq fl, base fl, dt err
logical prog on, expt on, query
comn I datime / idate (4), itime (4)

c
c Check to see if the experiment has been started yet.

if (.not. strtfl) then
write(*,'('' The experiment has not been started yet.'')')
return
endif
expt on = .true.

"" if(ndat .lt. int(uvar(l7))) go to 2000

c Get the current time and date.
c

call qtime (itime(l),itime(2),itime(3)itime(4))
call qdate (idate(l),idate(2),idate(3))

* c

c Set n dat = 0, zero the data arrays, increment the
c parameters, check the parameters, get the new ?)
c attenuator alues, and return.
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n dat =0
do 10 i=1,20

:0 atten (i) = 0.0
do 20 i=l,16
do 20 J=1,2

20 datran (i,j) = 0.0
do 30 i=1,1000
do 30 J=,10

30 trrec (i,j) = 0.0
n freq =
do 40 i = 1,10o0
do 40 j 1,2

4o freq (i,j) = 0.0
C

c Do the voltage first.
c

n stp v = n stp v + 1
if(n stp v .gt. int(uvar(9))) n stp v = 1
volt = uvar(7) + delv*float(n stp v - I)
call v set (volt,0)
if(n stp v .ne. 1)go to 95

* C

c Do the current next.
c

n stp cr = n stp cr + 1
if(n stp cr .gt. int(uvar(12))) n stp cr = 1
cur = uvar(10) + del cr*float(n stp cr - 1)
call cur set (cur,O)
if(n stp cr .ne. 1)go to 95

C

c Do alpha next.

n stp &l = n stp al + 1
if(n stp al .gt. int(uvar(15))) n stp al = 1
al = uvar(13) + del al*float(n stp al - 1)
call tr b set (al,0)
if (n stp al .ne. 1) go to 95

c
c Do the taper next.
C

n stp tp = n stp tp + 1
if(n stp tp .gt. int(uvar(6))) n stp tp = 1
tp = uvar(4) + del tp*float(n stp tp - 1)

c

c Check to see if the magnetic field needs to
c be incremented also.
C

if(n stp tp .eq. I) then
n stp b = n stp b + 1
if(n stp b .gt. int(uvar(3))) then
expt on = .false.
vrite (*,('' Experiment complete.''/'' '' )')
return
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endif

endif
b = uvar(!) + del b*f'loat(n stp b -)
call sc b set (b,tp,O)

95 continue
c

c Get the attenuator values here.
C

call gt attn (atten)

n dt err= 0
99 test am = 0.0
100 continue

test nm = test nm + 1.0
if (test nm .ge. 10.0) then
write(*,'('' System not yet ready.''/'' Enter 1 to bypass

c ''checks, 0 to continue checking.'')')
read (*,*) test

if (test .eq. 1.0) go to 1000
go to 99
endif
call dt strt

110 call gtdtrn
if (dt err) go to 110
call realdt
test = 1.0

call sc b set (0,0,test)
if (test .ne. 0.0) go to 100
test = 1.0

call tr b set (O,test)
if (test .ne. 0.0) go to 100
test = 1.0

call v set (O,test)
if (test .ne. 0.0) go to 100
test = 1.0
call cur set (0,test)
if (test .ne. 0.0) go to 100

1000 continue
c

c Zero the data array datran (16,2) again.
C

do 1010 i=I,16
do 1010 J=1,2

1010 datran (i,J) = 0.0
2000 continue
c

c 'Wait for a trigger on the Data .'ranslation board,
c then restart the data sampling.
C

call dt strt

c
c Restart the transient recorder sampling and set
c up the LAIV again.
c

do 3000 i = 1,5
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if (uvar (17+i) .eq. 0.0) go to 3000 66
n = int (uvar (66+1))
nd= 0
nq 0
nx= 0
call camo (n,9,0,nd,nq,nx)
if (nq .ne. 1) write (*,'('' Q = ''i4'' while attempting ''
c "to start sampling for transient recorder ''i2)') nq, i
call camo (n,26,0,nd,nq,nx)
if (nq .ne. i) write (*,'('' Q = '14"' while enabling the ''

c "LAM for transient recorder ''i2)') nq, i
3000 continue
C

RETURN
END

C

C

SUBROUTINE USTART
a
c-
c

c This routine sets the experimental parameters (i.e. magnetic
c field, etc.) in preparation for data taking. The actual data
c taking is done in subroutine update. The data arrays are also
c zeroed in this routine.

c cvar (1) = 1.0 => Take interferometer data.
C

c cvar (2) = 0.0 => Subtract baseline from transient
c recorder data.
c >< 0.0 => Do not subtract baseline.
a

comon / p c var / n c var, c var (4)
COMMON /U VAR / N U VAR, U VAR (150)
common / data / atten (20), datran (16,2), trrec (I000,i0),
c freq (1000,2), data (100,10)
common / stp num / n stp b, n stp tp, n stp v, n stp cr,

c n stp al, n dat, n freq, n dat ar
common / increm / del b, del tp, del v, del cr, del al
common / u flags / strt fl, freq fl, base fl, n dt err, dt err
logical strt fl, freq fl, base fl, dt err
common datime I idate (4), itime (U)

c Get the current time and date.

c
call qtime (itime(1),itime(2),itime(3),itime(4))
call qdate (idate(I),idate(2),idate(3))

C

c Initialize the data arrays here.
c

do 10 1 = 1,16
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do 0 J 1,2 0510 datran (i,j) - 0.0
do 20 i = 1,1000
do 20 j = 1,10

20 trrec (i,j) = 0.0
freq fl = .false.
do 30 1 = 1,1000
do 30 j = 1,2

30 freq (i,j) = 0.0
do 4o i - 1,100
do 4O J = 1,10

4o data (i,j) = 0.0
c
c Set the experimental parameters here.
C

call sc b set (uvar(1),uvar(4),0)
call tr b set (uvar(13),0)
call v set (uvar(7),0)
call cur set (uvar(10),0)

c Initialize the step numbers here.

n dat ar - 0
n stp b = 1
n sp tp Z
n stp v = 1
n stp cral
n stp al a I

C

c Calculate the increments here.

del b = 0.0
if (uvar(3) .gt. 1.0) then
del b = (uvar(2) - uvar(1)) / (uvar(3) - 1.0)
endif
del t.o 0.0
if (uvar(6) .gt. 1.0) then
del tp = (uvar(5) - uvar(4)) / (uvar(6) - 1.0)
endif
del v = 0.0
if (uvar(9) .gt. 1.0) then
del v = (uvar(8) - uvaer(7)) / (uvar(9) - 1.0)
endif
del cr = 0.0
if (uvar(12) .gt. 1.0) then
del cr = (uvar(ll) - uvar(10)) / (uvar(12) - 1.0)
endif
del al - 0.0
if (uvar(15) .gt. 1.0) then
del al - (uvar(14) - uvar(13)) / (uvar(15) - 1.0)
endif

c
c Check to see if the parameters have been set yet.
c i.e. is the supercon magnet up to field yet?
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c 5
c Get the attenuator values here.

c call gt attn (atten)

95 test tim =0.0

100 continue
test tm= test rim + 1
if (test tim .ge. 10.0) then

writ(*,(''System not ready yet.''/'' Enter 1 to by-pass"t

c ''checks, 0 to continue checking.'')')
read (*,*) test
if (test .eq. 1.0) go to 1000
go to 95
endif
call dt strt

110 call gtdtrn
if (dt err) go to 110
call. realdt
test = 1.0
call sc b set (0,0,test)
if (test .ne. 0.0) go to 100
test = 1.0
call tr b set (0,test)
if (test nre. 0.0) go to 100
test - 1.0
call 'r set (0,test)
if (test .ne. 0.0) go to 100
test - 1.0
call car set (0,test)
if (test .ne. 0.0) go to 100

1000 continue
c
c Zero the data array datran (16,2) again.

*do 1010 i-1,16
* do 1010 J-1l,2

1010 datran (i,j) =0.0
c
" Start the transient recorders sampling, enable the LAM,
c and enable the computer readout.

* c

*c Note: 1) Save nio pre-trigger samples.
c 2) Sample interval = 33.3 risec for Data Translation

*c model 2008f.

do 2000 i - 1,5
*nq a 0

nd a3
if (uvar(1T~i) .le. 512.0) rid = 4
if (uvar(17+i) .le. 256.0) rid - 5
if (uvar(17+i) .1e. 128.0) rid - 6
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if (uvar(17+i) .Le. 64.0) nd = 7
nd = nd * 64
if (uvar(17+i) .me. 0.0) then
n - int (uvar(66+))
call camo (n,16,0,nd,nq,nx)
if (nq .me. 1) write (*,'(i' = ''i4'' while attempting to ''

c ''initialize transient recorder ''i2)') nq, i
endif

2000 continue
C

c Set the final parameters.
c

n dat = 0
n dt err = 0
strt fl = .true.
freq fl = .false.
if (cvar(i) .eq. 1.0) freq fl - .true.
base fl = .true.
if (cvar(2) .ne. 0.0) base fl = .false.

c

c Wait for a trigger on the Data Translation board,
c then restart the data sampling.
c

call dt strt
c
c Restart the transient recorder sampling and set
c up the LAM again.
c

do 3000 i = 1,5
if (uvar (17+i) .eq. 0.0) go to 3000
n = int (uvar (66i))
nd= 0
nq 0
nx= 0
call camo (n,9,0,nd,nq,nx)
if (nq .ne. i) write (*,'('' Q = ''1"'' while attempting '

c ''to start sampling for transient recorder ''i2)') nq, i
call camo (n,26,0,nd,nq,nx)
if (nq .ne. I) write (*,'('' Q ''LI' while enabling the '
c "LAM for transient recorder ''±2)') nq, i

3000 continue
c

RETURN
EL1D

c

c
subroutine dt strt

' C

c

c This routine returns after the second trigger ptlse to the
C Data Translation board.
c
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common /DT 2801 / base ad, corm reg, stat rg, dat reg
integer base ad, coam reg, stat rg, dat reg

c

c Stop the DT2801, read any junk data, and clear any errors,
a Send the start read comnd and vwait for a trigger.
c Do this t'wice and then start the experiment on the third loopD.
c

do 100 i = 1,3
c

c Stop the 1T2801, read any junk data, and clear any errors.
a

call out (corn reg, #f)
c

junk = Inp (dat reg)
call vaiti (stat rg, 4, 0)
call out (corn reg, #1)

c

c Send the start read commnd.
c

call vaiti (stat rg, 4, 0)
call out (corn reg, #8 e)
if (i .1t. 3) call vaiti (stat rg, 5, 0)

100 continue
c

return
end

c
subroutine gt dtrn

c

c This routine gets the data from the Data Translation
c board. The data is placed into the array datran (16,2)
c by the assembly language routine input (datran). The data
c is placed as follows:
c

c datran (i,1): data
cdatran (i,2): square of data (for error analysis)

c

common / data I atten (20), datran (16,2), trrec (1000,10),
c freq (1000,2), data (100,10)

common /DT 2801 /base ad, corn reg, stat rg, dat reg
integer base ad, corm reg, stat rg, dat reg
comn /u flags / strt fl, freq fl, base fl, n dt err, dt err
logical strt fl, freq fl, base fl, dt err
dimension dt temp (16,2)

c
dt err f .alse.
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c Get the inmit.

call dtinpl (dt temp)

c Check for any errors.

call vi.i (stat rg, A1, 0)
istat - inp (stat rg)
if (istat .ge. #80) 'then
dt err - .truie.
ni dt err - n dt err + 1

c Stop the DT2801 and read any junk data.
c

call out (corn reg,#f
junk -inp (dat reg)

c
c Send the read error register command.

call vaiti (stat rg, 14, 0)
call out (corn reg, 2)

c
c Read the error register. Note that there are t'wo bytes.
c

call vaiti (stat rg, 5, 0)
ierrl - inp (dat reg)
call vaiti (stat rg, 5, 0)
ierrh - inp (dat reg)

c
if fierri .ne. 0 .or. ierrh .ne. 14) then
write (,(?DT2801 error register low byte - ''O)' ierr.
write (,('DT2801 error register high by-te - ''±3)') ierrh
pause 'This data point will be ignored. Hit return to continue.'

endif
c
a Compare the number of errors so far to 0.1 *(number of data
c points).
C

if (n dt err .gt. (1+int(0.l'uvar(lT)))) then
write(*,'('' There have been "0i" DT 2801 errors so far.'')'

c n dterr
pause 'Hit return to reset the error count and continue.'
n dt err - 0

endif

c Wait for a trigger on the Data Translation board,
c then restart the data sampling.

call dt strt

c Restart the transient recorder samrpling and set
a up the LAM again.

do 3000 1 1,5
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if (uvar (17+) .eq. 0.0) go to 3000
n = int (uvar (66+1))
nd 0
nq= 0
rIx 0
call camo (n,9,0,nd,nq,nx)
if (nq .ne. 1) write (*,'('' Q = 11i 4 1 while attempting

c ''to start samp.ling for transient recorder ''12)') nq, i
call camo (n,26,0,nd,nq,nx)
if (nq .ne. I) write (*,I(I' Q = "i1" while enabling the ''

c 'LAM for transient recorder ''i2)') nq, i
3000 continue

else
do 50 1 = 1,16
datran (ii) - datran (ii) + dt temp (ii)

50 datran (i,2) = datran (1,2) + dt temp (i,2)
c
c Send the start read command again.
c

call vaitl (stat rg, 4, 0)
call out (corn reg, #8e)
endif

c
return
end

c
subroutine gt trec

c
c-

. c This routine gets the data from the Transiac
c transient recorders. The data is placed into the array
C trrec (1000,10):
c
c trrec (i,2*j-l),J=1-5 data
c trrec (i,2*J) ,J=-15 square of data (for error analysis).
c

common / data / atten (20), datran (16,2), trrec (I000,i0),
c freq (1000,2), data (I00,i0)
coMoN /u VAR / N u VAR, U VAR (150)
dimension ndata (1000)

do 100 J = 1,5
if (uvar(17*J) .le. 0.0) go to 100
n int (uvar (66+j))
nx 0

nq= 0
nd= 0
nea 0

c

c Test the LAM to see if the transient recorder data
c is ready to be read by the computer.
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c 3
10 call camo (n,8,0,nd,nq,nx)

if (nq .ne. i) go to 10
C
c Read the data here.
c

call dm1i (n,2,0,ndata(1),ne)
if (ne .ne. O) then
write (*,'('' Error number '12'' while reading transient '
c 'recorder number ''i2/"' No data was recorded.'')') ne, J
go to 100
endif
do 20 i = l,int(uvar(IT+J))
tr rec (i,2*j-l) a tr rec (i,2*J-l) + float (ndata(i))

20 tr rec (i,2*J) = tr rec (i,2*j) + float(ndata(i))*float(ndata(i))
c
c Restart the transient recorder sampling and set
c up the LAM again.
c

call camo (n,9,0,nd,nq,nx)
if (nq .ne. I) write (*,'('' Q = ''i'' while attempting ''
c ''to start sampling for transient recorder ''112)') nq, i
call camo (n,26,0,nd,nq,nx)
if (nq .ne. 1) write (*,I(I Q = "II" while enabling the ''

c ''LAM for transient recorder ''12)') nq, i
100 continue
c

return
end

13
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data segment public 'data'71
data ends

dgroup group data
code segment 'code'

assume cs:code, ds:dgroup, ss:dgroup

*public ittinr
*ittinr proc far

* push dx
mov ah,6h
may dl,Of'fh ;don't check for c
int 21h ;get character from buffer
amp al,Oh ;aI = 0 means no characters
jz exit

may ah,f6h ;print the character
mov dl,al
int 21h

amnp aJ,8 ;is this character a del?
jnz exit ;if not, exit

may d1,32 ;write space over deleted char.
int 21h
may dl,g ;move cursor back a space again
int 21h

*exit: may ah,Oh
pop dX
ret

ittinr endp
code ends
end
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Subroutine dtinpl (data)

This subroutine gets the data from the Data Translation
board and puts it into the data array
data (16,2). The data is in data (i,l) and the
square of the data is in data (i,2).

; This routine is written to interface with the PICAX
program by:

Tom Bargreaves
JAYCOR
205 S. Whiting St.
Alexandria, VA 22304

Last update: August 6, 1985

data segment public 'data'
base ad dv 02ech
com_reg dw 02edh

stat_rg dw 02edh
dat.reg dw 02ech
mere dv?

data ends

dgroup group data
code segment 'code'

assume cs:code, ds: dgroup, ss: dgroup
public dtinpl
dtinpl proc far

push bp
mov bp,sp

; Get the input from the port first.
les bx, dvord ptr [bp+61
rav cx,1 6

input.loop: push cx
call wait2
pop cx
mov dx,dat reg
mov ax,O
in al,dx ;Get the low data byte.
rav merm,ax ;Store it in mem.
push cx
call vait2
pop cx
mov dx,dat.reg
Mov ax,O
in al,dx ;Get the high data byte.
mov ah,al
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mov al,Q -

*add mem,ax ;Total the data value in mem.
Square the data value and store as floating point variables.

fild mem
-Old st ( 0
tmIn sthIVstfol
fstp dword ptr es:fbx]
fstp dlword ptr es:!bx+64I
twait,
add bx ,2L
loop inpit_loop
mov sp,bp
pop bp
ret ot~h
dt-nl endp

vai-t2 proc near
mov dx,stat rg
mov ax,Oh

next-in: in al,dx
mov cx,5
and cl,al
mov ch,O
cmp cx,O
Jie next-in
ret
,wait2 endp

code ends
end
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data segment publ.ic 'data'
data ends

dgroup group data
code segment 'code'

assume cs:code, ds:dgroup, ss:dgroup

public waitl
waitl proc far

push bp
mov bp,sp
1.es bx, dvord ptrbp+141
mo'r dx,es: [bx]
mc"T axOh

next-in: in al,dx
l.es bx,dword ptr~bp+61
mov cx,es:!hxI
xor al,cl
les bx,dvord ptrfbp+1O1
mcv ex,es:rbxl
and cl,a3.
mov ch,O
emp cx,O
jie next in
mov sp,bp
pop bp
ret Och
vaiti endp
code ends

end
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data segment public 'data'
data ends

dgroup group data
code segment 'code'

assume cs:code, ds:igroup, ss:dgroup

public inp
iflp proc f'ar

push bp
mov bp,sp
les bx, dword ptrrbp+61
mov dx,es: [bxl
mov ax,Oh
in al,dx
mov sp, bp
pop bp
ret 04h
inp endp
code ends

end
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data segment public 'data'
data ends

dgroup group data
code segment 'code'

assume cs:code, ds:dgroup, ss:dgroup

public out
out proc far

push bp
moy bp,sp
les bx, dvord ptr[bp+101
moy dx,es:[bxl
les bx,dword ptrfbp+61
ov al,es:fbx]
out dx,al
mov sp,bp
pop bp
ret 08h
out endp
code ends

end
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